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the preferred method of storing Euladisns rr 


N important step in the synthesis of GR-S rub- 
bers is the storing and handling of the principal 
ingredient butadiene. This highly volatile product is 
a gas at room temperature but by keeping it under 
pressure it can be handled as a liquid. Pressure stor- 
age also is a means of preventing evaporation losses. 
The wisdom of leading synthetic rubber plants 
in adopting the Hortonsphere for the storing of 
butadiene is based on a sound vapor-saving principle 
which has been proven effective in the oil industry 


HORTONSPHERES 


--- designed and fabricated at our plants since 1922 


CHICAGO BRIDGE & IRON COMPANY 
WASH 1 — “ i 


CHICAGO CLEVELAND . 
SAN FRANCISCO - TULSA - 


BIRMINGHAM .- HOUSTON . 


PHILADELPHIA - 


for years. Hortonspheres are designed to withstand 
pressures built up in the vapor space at normal tem. 
peratures without venting. Not only do these vegge), 
prevent evaporation but they also protect the jp. 
herent quality of the product stored. 

Hortonspheres are widely used for the Storing of 
many volatile liquids and gases. They are built jn 
capacities of 1,000 to 20,000 bbls. for pressure; 
from 20 to 100 Ibs. per sq. in. Let us know your stor. 
age problem. Write our nearest office today. 


The Hortonsphere shown is used 
to store butadiene at one of 4 ter- 
ica’s largest synthetic rubber 
plants. It has a capacity of 6,000 
bbls. and is one of four such units 
at this location. The butadiene 
may be transferred from any one 
of the Hortonspheres to the others 
or to a purification unit by means 
of inter-piping. 
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An extravagant claim for a pump drive? Not at 
all! With this G-E motor-and-starter team, you 
can literally tailor the pumping cycle to fit each 
well’s individual needs. 

You can get the maximum yield from wells 
which do best when pumped at high speeds for 
short intervals. You can “‘baby”’ wells that require 
it. You can meet conditions anywhere in between. 

The self-timing G-E starter shown here requires 
only a simple dial setting. From then on, it does 
the clock-watching, automatically starting and 
stopping the pump at the pre-set intervals. 

And when it comes to endurance, the corrosion 
resistance and special electrical protection of G-E 
splashproof motors are factors of vital importance. 

For experienced engineering help in applying 
motors and control, call the G-E office near you. 


General Electric Company, Schenectady 5, N. Y. 


GENERAL && ELECTRI 


Every week 192,000 G-E employees purchase more 
than a million dollars’ worth of War Bonds 
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Frames and end shields on 
Tri-Clad splashproof motors 
are of cast iron, stubbornly 
resistant to rust and corro- 
sion. Special coil insulation 
is practically not affected by 
moisture. Windings are pro- 
tected by a coat of tough, 
lasting Glyptal. 










These G-E combination starters, in 
addition to their automatic self-timing 
feature, have extra-heavy weather- 
resistant cases, Thyrite lightning ar- 
resters, long-lived magnetic starters, 
and accurate overload relays. Double 
door gives dead-front protection. 


664-256-8681 
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MEETINGS 


May 25-26—A.?.1., Mid-Centinent Dis- 
trict production division, Mayo Hotel, 
Tulsa, Oklahoma. 


June 1—Coalifornia Notural Gasoline 
‘Association, monthly meeting, Rio 
Hondo Golf Club, Downey, California. 


June 5-7-—Society of Automotive Engi- 


neers, Book-Cadillac Hotel, Detroit, 
Michigan. 


June 6-8—Southwestern Gas Measure- 
ment Course, Norman, Oklahome. 


June 8—Canadien Gas Association, 


Royal Connaught Hotel, Hamilton, _ 


Ontario. 


June 13-14—A.P.1., Southwestern Dis 
trict, production division, Rice Hotel, 
‘ Houston, Texas. 


June 24—Kentucky Oil and Gas ae | 


ciation, Lexington. 


June 26-30-—A.S.T.M., annual meetin ; 
Waldorf-Astoria, New York, New Yor 


September 20-22—N. P. A., saul | 
“meeting, Hotel Claridge, Atlantic ~ 


City. New Jersey. 


October 2-8—AS.M.E, fall mesting, 


‘Cincinnati, Ohio. 


; ‘October 3-4~-American Association 


of Oilwell Drilling Contractors, 1944 
meeting, Fort Worth, Texas. 


October 12-§3—Texas Mid-Continent 
Oil and Gas Association, ox Hotel, 
Houston, Texas. : 


October 13—California Natural Gaso- 


line Association, annual meeting, Bal-_ 


timore Hotel, Los Angeles. 


November 13-16—A.P.!. annual meet- 
ing, Stevens Hotel, Chicago, Illinois. . 


March 12-14, 1945——National Associa- 
tion of Corrosion Engineers, President 
Hotel, Kansas City, Missouri. : 
sccasescedibpoossosses 

*wA Os view of petro- 
leum refming as it is and as it will be 
appears in the special refining sec- 
tion in this issue. Gustav Egloff gives 


. €&m inspiring glimpse of refining as a 


chemical industry. Charles M. Seud- 
der pleads for change in design to 
_- materials in pressure v: 
New modern plants and the latest 
tested methods are described 
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CHAINS 


...FOR OIL...FOR WAR 
MUST HAVE NO WEAK LINKS 


® Link-Belt has been producing quality chains for peace-time 
industry for more than two-thirds of a century. Now, in war, 
the major portion of Link-Belt’s plant facilities are tuned up to 
produce fighting materials. But oil is in this war, tod, one of the 
most vital of all ammunition... and to war, with oil, went Link- 
Belt Rotary Drilling Chains. Our job now is more important 
than ever before, because power transmission chains to help drill, 
produce and refine fighting fuel for this war must, of necessity, be 


more dependable than ever. 


LINK-BELT COMPANY 


Indianapolis 6, Dallas 1, Houston 2, 
Los Angeles 33, Kansas City 6, Mo., 
New York 7, Toronto 8. 


Dis.ribuiors in ail fields. 
~. @ Type for Every 


Also manufacturers of silent chain drives, 
Sie cata sees, eee CHAINS 
z s [ nt, mud screens 
OIL INDUSTRY SERVICE 


and cranes. 
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The Course of Oil 





—— —W— by K. C. SCLATER 
TRANS-ARABIAN OIL LINE 


Until a report of the recent discussions of the joint 
British-American Commission is made available noth- 
ing definite will be known of the disposition of the 
Trans-Arabian oil pipe line problem or how it may 
eventually be settled. In the meantime, because of its 
far reaching importance with respect ta the formula- 
tion of a foreign oil policy it continues to be a matter 
of the greatest concern to the oil industry of the United 
States. 

What action will be taken in regard to the proposed 
Trans-Arabian oil pipe line must continue to be of 
the greatest concern to the oil industry of the United 
States, and rightly so, for if the program as laid out 
in the “‘agreement in principle” (the agreement made 
some time ago between the Government and the three 
oil companies concerned) were followed it could have 
a profound effect on the petroleum industry of this 
country far beyond anything confronted in the history 
of the industry. Ralph T. Zook, president of the Inde- 
pendent Petroleum Association of America, in an 
address on this subject last month at Bradford, Penn- 
sylvania, pointed to some of the dangers involved. 
Among other things he pointed out that no one who 
is connected with the independent branch of the oil 
industry, or, in fact, is in any way connected with the 
oil industry, whether major or independent, has said 
that the oil reserves of the Middle East should not be 
developed. What has been said and said many, many 
times is that they should be developed through private 
enterprise and private initiative, backed by a strong 
United States diplomatic policy, as world consumption 
allows those reserves to fit orderly into the world 
market. 

The laying of a pipe line, however, would not add 
one new barrel of oil that was not present heretofore. 

Because of the economic and competitive conditions 
in the Middle East, the laying of this pipe line at this 
time could bring on the market an additional 600,000 
barrels of crude oil daily. 

On a competitive basis, the Arabian oil could be 
delivered at New York harbor at a cost of $1.47% per 
barrel as compared with $1.62 per barrel for East 
Texas crude. 

This would give the Saudi Arabian oil an ‘edge’ of 
15 cents per barrel over East Texas oil delivered at 
New York and any refinery would find 15 cents per 
barrel ‘additional margin most attractive. 

This 15 cents per barrel in favor of Middle East oil 
could very readily become 50 cents per barrel through 
the elimination of the import tax and profit and the 
independent domestic producer would be forced out 
of business even more rapidly than under today’s con- 
ditions, while the three large companies with the help 
of the United States government would be breaking 
even. 

At the close of the war a huge fleet of ocean tankers 
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will be available for the movement of oil from the 
Persian Gulf or any other part of the world where 
their employment may be desirable. Pipe line construc- 
tion of the type proposed would render idle a part of 
this tanker fleet, already financed, whose cost consti- 
tutes a portion of the huge war debt. There would 
thus be duplication of both facilities and expenditures, 
all of which will be paid by the citizens of the United 
States. 

The oil producer in the United States says, “Give 
us materials, manpower, and an adequate price for 
crude oil, and we will find the necessary supply of oil 
within the borders of the United States.” If the oil in- 
dustry is wrong, then the proper place to overcome the 
deficiency in oil supply is the Western Hemisphere, our 
natural sphere of influence. There are hundreds of thou- 
sands of square miles of land that have not been pros- 
pected in Canada, Mexico, and South America. 

What about this one billion barrels of oil reserves for 
the United States Navy that are mentioned so freely? 
It is a complete illusion. All the reserves of our nationals 
wherever situated are available to our country in time 
of war. The oil reserves of the United States developed 
by private initiative, private enterprise, and freedom of 
action are the reserves that are being used to win this 
war. They are not the reserves of the Anglo-Iranian 
Oil Company, which are mentioned glibly so many 
times as an example of the efficiency of government 
participation in the oil industry by those who are unin- 
formed or who wish to cloud the issue. 

What does the independent oil producer believe 
should be done iri this case? The Independent Petro- 
leum Association of America believes: 

1. That government of the United States should 
establish and maintain a consistent foreign oil policy: 
By giving necessary and legitimate diplomatic support, 
under the principles of international law, to its na- 
tionals engaged in foreign oil operations; by fostering 
the private enterprise of its nationals in foreign ex- 
ploration, production, transportation, refining, and 
marketing of petroleum and its products; by the estab- 
lishment of_a cardinal principle in such foreign oil 
policy of the government of the United States that the 
government itself will not directly or indirectly engage 
in foreign oil ownership, exploration, development, or 
operation, either in a sovereign or proprietary capacity, 
or through the media of ownership in corporations or 
other agencies engaged in the petroleum industry. 

2. That if this pipe line is justified by economic con- 
ditions, it should be built and owned by the companies. 
If it is not justified on an economic basis, then it should 
not be built. Government ownership is not necessary. 

3. No shipping space needed to carry on the success- 
ful prosecution of this war and no equipment needed 
in connection with the production, refining, or trans- 
portation of petroleum in the United States should be 
used in the construction of this line or any similar one. 
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Wighlights 


Arabian Oil and American Policy 


“Arabian Oil and American Policy,” with particular em- 
phasis on the proposed Arabian pipe line, was the subject of 
three papers presented 
before more than 500 
members of the For- 
eign Policy Association 
at a luncheon meeting 
held recently in the 
Waldorf-Astoria, New 
York City. 

Dr. Herbert Feis, 
economic adviser, De- 
partment of State 
(1931-1943) and au- 
thor of “The Chang- 
ing Pattern of Interna- 
tional Economic Af- 
fairs” and other books, 
was the principal 
speaker and presented 
the subject from the 
viewpoint of its international aspects. Dr. Feis was followed on 
the platform by Franklyn Waltman, director of public rela- 
tions, Sun Oil Company, whose remarks were based on the 
resolutions and reports of the PIWC and the Independent 
Petroleum Association of America. The final. speaker was 
Bruce Blevin, president and editor, The New Republic, whose 
paper dealt with the layman’s point of view. 


a 
Anglo-American Oil Board Proposed 


Although little has been announced officially concerning the 
results of the British-American oil talks, from a participant it 
has been learned that creation of a permanent Anglo-American 
advisory commission to study world petroleum problems has 
been recommended. 

The commission would have no executive powers and would 
investigate expanding world demand for oil over a long period 
in accordance with the principles established by the two gov- 
ernments, it was stated. These principles were based on the 
Atlantic Charter principle of the open door, equal opportunity, 
and freedom of access to raw materials. 

At the conclusion of the conference the state department 
announced that the two groups had met “‘in a spirit of under- 
standing and cooperation” and discussed specific questions such 
as the 1250-mile American pipe line and proposed new British 
pipe line in the Middle East, as well as broader problems. Dele- 
gations are now reporting the results of the meeting to their 
governments, the state department stated. 


~ 
Ease Drilling Control in Illinois 


Easing of government controls over the use of critical ma- 
terials in oil well drilling operations in Illinois, 15 counties of 
southwestern Indiana, and 15 counties of western Kentucky 
was announced by Acting Petroleum Administrator Ralph K. 
Davies. 

The action was taken in a revision of Supplementary Order 
No. 5 to Petroleum Administrative Order No. 11, which 
covers the use of critical materials in the drilling of new oil 
wells and the deepening of existing wells in the Illinois basin. 
The revised order is designed to provide additional drilling to 
develop the multiple pool fields in this area and, also, to aug- 
ment the deficient supply of crude oil in the Midwest. 





FRANKLYN WALTMAN 
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PIWC Rejects Stripper Well Subsidy 


The Petroleum Industry War Council has voted to reject the 
stripper well subsidy proposed by Fred M. Vinson, economic 
stabilization director, as being “‘entirely inadequate to meet 
industry requirements previously recommended by PIWC and 
the Petroleum Administration for War.” 

“It is the opinion of the PIWC that a general price increase 
on petroleum and its products is the proper method of compen- 
sating for increased finding, development, and operating cost,” 
the strongly worded statement, which was recommended by 
the production committee and adopted by the council, asserted, 


~ 
Excellent Accident Prevention Record 


Despite the handicaps of thousands of new and untrained 
employees, all-time record production, and an 8 per cent in- 
crease in hours worked per worker, the petroleum industry 
retained its fine accident prevention record largely intact in 
1943, the American Petroleum Institute’s department of acci- 
dent prevention announces. 

The severity rate (number of days lost per thousand hours 
worked) is lower than in 1942, the annual summary of injuries 
reveals. The frequency rate (number of disabling accidents per 
million hours worked) increased 10 per cent, or only slightly 
more than the percentage increase in number of hours worked 
per worker. 

The 1943 oil company frequency rate of 12.87 was only 
11.0 per cent above the all-time low frequency figure of 11.59 
reported for 1940. The 1943 severity rate of 1.30 was the 
lowest on record. The 113 fatalities and permanent total dis- 
abilities for 1943 are the equivalent of 33.7 per 100,000 em- 
ployees as compared to 31 per 100,000 in 1942, an increase of 
9 per cent. 

Two hundred and two oil companies employing 335,570 per- 
sons are included in the 1943 report, which is 22 more com- 
panies and 242 more employees than were included in last 
year’s annual summary. 

Accident frequency continued to decline in the ocean and 
coastwise service of marine departments, but there was a sharp 
increase in severity. The frequency rate declined from 16.79 to 
14.29, whereas the severity rate increased to 5.20 from 2.02 
in 1942. 

The greatest decline in severity rates was in natural gasoline, 
to 0.95 from 2.63 in 1942. 


a 
Klein President The Texas Company 


W. S. S. Rodgers, president of The Texas Company since 
1933, was elected chairman of the board of directors at a 
directors’ meeting 
recently and re- 
mains as chief exec- 
utive officer of the 
company. Rodgers 
announced that 
Harry T. Klein, ex- 
ecutive vice presi- 
dent and general 
counsel, was elected 
president of the 
company. R. L. 
Saunders, secretary, 
was elected a vice 
president in addition to his former duties as secretary. O. J. 
Dorwin, associate general counsel, was elected general counsel. 





W. S. S. RODGERS H. T. KLEIN 
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Liquid shows black—empty 
space shows white. Preferred 
wherever liquid level must be 
easily and positively visible 
... and when liquids are under 


PENBERTHY 


Transparent 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Used to observe color and den- 
sity of liquids under high pres- 
sures, and/or. temperatures. 
Construction is exceptionally 
rugged . . . similar to Reflex 
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ALL PENBERTHY GAGES 
CONFORM WITH A. P.1.—A. S. M. E. REQUIREMENTS 
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WATER GAGE SET 


Water shows black—steam shows 


white. U-bolt construction is 
strongest and simplest to service. 
Glass replaced by simply remov- 
ing nuts on face of gage . . . un- 
necessary to work between gage 
and boiler. 


LIQUID LEVEL GAGES 


Made of Chromit 

alloy temperature-resisting steel, 
extra heavy throughout. Stainless 
steel trimmed. Tubular glass type 
gages also available in various 
other metals suitable for practically 
all conditions. 





PENBERTHY INJECTOR CO. 


DETROIT, MICHIGAN * 


Canadian Plant: Windsor, Ontario 






























































EPORTS on pipe line transportation in 1943 to the In- 
R terstate ‘Commerce Commission shows an increase of 
13.4 per cent in revenue over 1942 and an increase of 17.8 per 
cent in traffic. Both traffic and revenue are believed to have 
reached an all time high. Transportation revenue totaled 
$258,606,801, against $227,967,538 in 1942. Number of 
barrels originated on line and received from connections total- 
ed 1,908,417,082, against 1,619,579,000. 

Humble Pipe Line Company showed the largest traffic and 
revenue, reporting $22,848,079 on 188,089,693 bbl., a 36.7 
per cent gain from 1942. Sinclair Refining Company was 
second in revenue with $21,575,928 on 107,824,593 bbl.; but 
Buckeye Pipe Line Company was second in volume with $7,- 
087,423 on 140,860,884 bbl. This volume reflects the large 
movement of crude oil East by Buckeye. 

Refined products carriers with high records were: Great 
Lakes Pipe Line Company, reporting $10,176,210 on 22,808,- 
850, and Phillips Petroleum, reporting $6,817,597 on 17,- 
405,198 bbl. Carriers showing the largest revenue gains were 
Tuscarora Oil Company, Ltd., and Portland Pipe Line Com- 
pany with percentage increases of 150.6 and 100.0, respec- 
tively. 

ap 

Construction of a new pipe line to provide northern Penn- 
sylvania and western New York with additional natural gas 
was authorized by the Federal Power Commission. FPC said 
two subsidiaries of the Consolidated Natural Gas Company, 
the Hope Natural Gas Company and the New York State 
Natural Gas Corporation, had been issued certificates for the 
facilities, which it is estimated will cost $3,473,863. 


ad 
Engineers for the Phillips Petroleum Company said their 
firm is considering construction of a 24 or 26-in. pipe line 
from the Hugoton and Panhandle gas fields to serve Wichita 
and Kansas City. P. McDonald Biddison of Chicago and R. J. 
Wallace of Dallas, the engineers, said the company had ap- 
proved tentatively a $20,000,000 expenditure for the line. 
~ 
Relocation of a major oil pipe line in the basin of the Deni- 
son Dam on Red River, made necessary by the impounding of 
water in the reservoir, will be made under terms of a contract 
announced by the War Department. The Warren Petroleum 
Corporation of Tulsa, Oklahoma, was awarded contract to re- 
locate the pipe line in Bryan and Marshall Counties in Okla- 
homa at a cost of $40,000. The work is to be done under super- 
vision of the district engineer office at Denison, Texas. 


ed 


An application has been made to the War Production Board 
by the Pacific War Emergency Pipe Lines, Inc., for materials 
priorities to build a 20-in. line from Monahans, Ward County, 
Texas, to Beaumont, California, near the West Coast refinery 
center. 

The new company was organized by West Texas operators 
with L. M. Glasco, Dallas, as secretary-treasurer. Glasco stated 
that the line could be moving oil six months after materials 
were made available. 

The line, if authorized, would move approximately 200,000 
bbl. a day. Cost of the enterprise would be $47,000,000 and 
financing would be done by the company itself. No definite 
encouragement has been given the project by Washington 
officials, 

Recent decline of crude oil stocks in California; increased 
demand in Pacific war area, and the amount of crude oil sup- 
ply said to be available in the Permian Basin, make up the basis 
of argument for installing the pipe line at this time. 
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MAJOR Pipe Line ACTIVITIES 





The Texas Pipe Line Company expects to complete by June 
15 the 34 miles of 6-in. petroleum products line from Lock. 
port, Illinois, to East Chicago, Indiana. Morrison Construction 
Company has the contract to build the line. 


= 


Seventeen miles of 6-in. pipe line will be constructed by 
Gentry Engineering Company for the Simrall Corporation, 
The line will be laid from the East Norwich field, Missaukee 
County, Michigan, south to Leonard Pipe Line Company’s 
Aetna-Prosper main line station. 


> 


The Mexican government oil industry said that it is seeking 
priorities for tank trucks in the United States to relieve rail- 
road congestion that has caused temporary local shortages of 
gasoline. 


Some of the trucks may be used to supply points near the 
United States where gasoline shortages have been particularly 
sharp. United States gasoline has had to be imported into 
Mexico in the Matamoros area, 100 miles north of the oil fields, 

At the same time a fleet of tankers will be built for the gov- 
ernment petroleum company, according to Miguel Reboliedo, 
manager of the Maritime Construction Company, Mexico City. 
This firm holds the contract for building the dry dock and 
shipyards now being constructed. Some of the 20 to 30 tankers 
will be of steel and the others of reinforced concrete, it is said. 
The 15,000-ton tankers will be used to ship Mexican oil all 
over the world after the war, Rebolledo said. 

~ . 

A 156-mile natural gas pipe line and appurtenant facilities 
will be built in Kansas by the Kansas-Nebraska Natural Gas 
Company, Inc., the proposal having received approval by the 
Federal Power Commission. The company will begin construc- 
tion before June 1 and expects to complete the work before the 
end of this year. Route of the line was given in the April issue 
of The Petroleum Engineer. 


ed 


Contracts have been awarded for 68 additional large ocean- 
going tankers with delivery by July 1, it was disclosed by the 
Maritime Commission. It stated the Sun Shipbuilding and Dry- 
dock Company of Chester, Pennsylvania, had been awarded a 
contract for 24 tankers. Contracts for 38 more went to the 
Kaiser Company, Portland, Oregon, and a contract for 6 ships 
was given the Bethlehem Sparrows Point shipyard in Baltimore, 
Maryland. 

> 

Present status of the proposal to build the Arabian pipe line 
is indefinite. The Senate’s special oil investigating committee 
has postponed questioning at the suggestion of Interior Secre- 
tary Ickes, who said that it seemed desirable to wait until fur- 
ther study of the world oil situation by the presidential com- 
mittee, which is headed by Secretary of State Hull. 

In the meantime W. S. S. Rodgers, president of The Texas 
Company, and H. D. Collier, president of Standard Oil of Cali- 
fornia, made public statements in favor of government partici- 
pation in the project.. The Arabian-American Oil Company, 
a subsidiary of the companies, together with a subsidiary of The 
Gulf Exploration Company, would build and operate the line, 
according to the plan disclosed by Ickes. 

The Independent Petroleum Association of America took a 
stand against government ownership of the pipe line and asked 
that the government immediately form an integrated foreign - 
oil policy that would foster private enterprise. The statement 
said that if the pipe line is justified by economic conditions, it 
should be built and owned by the companies. 
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st one feature 





that insures a product of high quality which will give gr | road, marine and 





stationary diesel engine service. 


Engineered and designed to fulfill specific power needs, Baldwin diesels range in size from 


200 bhp to 1,500 bhp. Low maintenance cost, long life, and unusual quietness of operation are 





additional features of all Baldwin 4-cycle diesel engines. The Baldwin Locomotive Works, 
Locomotive & Ordnance Division, Philadelphia, Pa., U.S. A. Offices: Philadelphia, New York, 


Chicago, Washington, Boston, Cleveland, St. Louis, San Francisco, Houston. 


SD vs 





DIESEL ENGINES 


BALDWIN PRODUCTS 


Hydraulic presses « Testing equipment « Steel forgings and 
castings * Diesel-electric locomotives + Diesel engines + Metal 
plate fabrication « Rolled steel rings * Bronze castings * Heavy 
machine work « Crane wheels * Bending rolls + Plate planers 
¢ Babbitt metal « Alloy iron castings * Briquetting presses 
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major Oil Field activiTIEs” 


> Louisiana. Continental Oil Company has announced dis- 
covery of a new pool in the Moss Lake area, Calcasieu Parish. 
Prairie Land and Canal Company No. 1 came in flowing 20 
bbl. an hr. The well is 4% miles south of the nearest produc- 
tion in the Lockport field. Drilled to 11,319 ft., it was plugged 
back to 10,455 ft. and perforated in the Hackberry forma- 
tion from 10,410-20 ft. 

Kansas. Bridgeport Oil Company No. 1 Beisel, a discov- 
ery well in Russell County, was assigned an initial rating of 81 
bbl. of oil daily from the Arbuckle at 3294 ft. The location is 
in SWC NW 15-14-12w. 
® Kansas. C. Elmer Ash and Associates have a new pool 
opener in the No. 1 Schlochtermeier, SWC SE 5-19-11w, three 
miles southwest of the Ames pool in Barton county. The well 
made 17 bbl. of oil an hr. at 3385-3400 ft. in the Arbuckle. 


B Oklahoma. Ohio Oil Company appears to have opened a 
new pool in the East Pauls Valley area of Garvin County. A 
drillstem test in No. 1 McKinney, SE NE SE 18-3n-2e, showed 
oil and the well flowed at the rate of 20 bbl. an hr. along with 
5,000,000 ft. of gas. Production is from Pennsylvanian sand 
at 2866-86 ft. 


> Texas. A new Permian lime pool has been opened by 
Schermerhorn Oil Company with its No. 1 M. B. McKnight, 
2 miles northeast of production in western Crane County. The 
well flowed 341 bbl. of oil in 24 hr. through perforations from 
4490 to 4580 ft. 

oe Kansas, Pratt County has a new pool opener, the Lion 
Oil Company No. 1 Andrew, SE SE SE 24-29-14W. The well 
has been assigned a potential of 713 bbl. daily from the Simp- 
son sand at 4426 ft. 


B Oklahoma. A new Misener sand pool was opened in 
Payne County by the Blackwell Oil and Gas Company of 
Cushing. Its No. 1 Broyles, CS% NE SW 23-18-4e, had pay 
sand from 3766-82 ft. A drillstem test showed gas and oil. 


Louisiana. Discovery of a new oil field has been made 
by Sun Oil Company whose B-1 E. M. Boagni, 48-8s-4e, flowed 
19 bbl. an hr..on test. Drilled to total depth of 10,512 ft, 
in shale, the hole was plugged back to 9800 ft. and perforated 
above that depth. 

Texas. First production in Cameron County comes from 
the Great Lakes Carbon No. A-1 Yturria, 5 miles southwest 
of Port Isabel, a commercial gasser flowing 6,000,000 cu. ft, 
of gas daily. Producing sand was topped at 5980 ft. and per- 
forations were made near that depth. 
® California. A new producing oil sand has been discoy- 
ered by Continental Oil Company in the San Miguelito field, 
Ventura County. The Grubb No. 31 produced 1558 bbl. in the 
first 24 hr. from 7150 to 8259 ft., a zone not hitherto pro- 
duced in this field. 

Louisiana. A new salt dome pool on Bully Creek pros-_ 
pect in LeFourche Parish has been opened by Gulf Refining 
Company. Its Delta Securities No. 6, 36-18s-20e, found 169 
ft. of well saturated pay through the electrical log. With 20 9 
ft. perforated, the well flowed 189 bbl. Pay zones are 6396-9 
6437 ft. and 6492-6610 ft. 
> Texas. Continental Oil Company and Sinclair Prairie 
Oil Company opened a new oil pool from the Conglomerate 
section of the Bend, Pennsylvanian section, with the J. M.~ 
Hundley well, D. Martindale survey. Depth is about 6375 ft. 
> Texas. Sun Oil Company has completed the wildcat, 
Daugherty No. 1, north of the townsite of Winnie, Chambers 
County, for an initial production of 154 bbl. Production is 
from perforations at 8757-59 ft. a 
> Indiana. Superior Oil Company has completed a four- 
pay producer, the Mabel Marvel Unit No. 1, SE SE NW 30- 
2s-11w, which had an initial production of 180 bbl. a day. 
Oil saturation was found in the Cypress sand at 1982-90 ft., @ 
in the Paint Creek sand at 2078-92 ft., in the Benoist sand at 7 
2133-35 ft., and in Lower McClosky limestone at 2294-96 ft. 





AVERAGE CRUDE OIL PRICES 


California 
Kettleman Hills $1.23-1.29 
Playa Del Rey .80- .87 
Coalinga -73-1.13 
Wilmington .68-1.24 
Montana 1.00-1.15 
45-1.15 
1.05-1.07 
-70-1.15 


Louisiana 
Rodessa 
Gulf Coast 
North Louisiana 


Illinois 


wyoming Kentucky 
Colorado 


New Mexico Indiana 


Texas 
North Central 
Panhandle 
West Texas 
Gulf Coast 
Darst Creek 1.14 
East Texas .80-1.27 

’ Taleo .79 


.93-1.25 
-75-1.25 
-94-1.36 


Ohio 
97-1.25 
-70-1.12 
-80-1.27 
.93-1.48 


Lima 
Michigan 
Pennsylvania 


Bradford 


Southwest 
Kansas 


Oklahoma 


Arkansas 


Eureka 
Buckeye 


Corning 





$ .88-1.20 
-93-1.36 
.98-1.30 


1.22-1.37 
1,32-1.43 


.85-1.25 


1.50-1.60 


1,24-1.44 


DAILY AVERAGE CRUDE OIL PRODUCTION 
Data Supplied by A.P.I. 
(Figures in bbl. of 42 gal. each) 


ACTUAL PRODUCTION 

Week Week Week 

*P.A.W. ended ended ended 
Recommendations Apr. 22 ar. 25 Apr. 24 

April 1944 1944 1943 
328,000 329,500 341,450 
285,000 274,100 318,800 
1,000 1,350 2,200 
92,850 91,000 
142,600 134,950 
340,900 214,450 
116,600 99,700 
365,100 319,800 
293,050 291,500 188,500 
518,800 513,800 340,750 
(916,000 1,910,350 — 1,863,350 —_ 1,389,150 
76,150 76,150 88,400 
282,500 283,950 257,900 
358,650 360,100 346,300 
Arkansas ... 76,700 79,550 79,650 72,200 
Mississippi 45,000 42,850 41,500 53.650 
Alabama 100 50 
Florida 50 50 
Illinois : 215,000 201,700 216,450 
Indiana 13,600 13,850 13,600 
Eastern 72,400 72,500 
Kentucky 23,000 24,350 
Michigan 53,000 48,500 
Wyoming 93,000 98,700 
Montana 24,000 21,500 
Colorado 7,000 8,200 
New Mexico . 111,700 112,050 
TOTAL EAST 

OF CALIF. 


California 


Oklahoma 

Kansas 

Nebraska 

Panhandle Texas 

North Texas 

West Texas 

East Central Texas 

East Texas 

Southwest Texas 

Coastal Texas 
TOTAL TEXAS 


North Louisiana 
Coastal Louisiana 


TOTAL LA. 


335,550 
263,800 
1,200 
91,100 
143,850 
374,000 
127,250 
362,300 











347,700 





225,250 
12,300 
75,700 
21,150 
57,100 
92,300 
20,250 

6,850 
97,250 


69,000 
22,400 
50,950 
91,350 
20,800 
8,200 - 
112,850 








3,612,100 _ 3,593,450 03,18 
829,400 833,900 829,500 780,700 
TOTAL U. S. 4,441,500 4,427,350 4,384,750 3,912,600 
*P.A.W. recommendations and state allowables, as shown above, 
represent the production of crude oil only, and do not include amounts 

| of condensate and natural gas derivatives to be produced. 


3,555,250 3,131,900 
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1943 
41,450 
18,800 
2,200 
91,000 
34,950 
14,450 
99,700 
19,800 
88,500 
40,750 
89,150 
88,400 
57,900 
46,300 
72,200 
53.650 


emeability Profiles and Selective Acidizing, by means of 
e Dowell Electric Pilot, are daily proving of vital service 
& the oil operator—for well completions—for workovers— 
r secondary recovery. 


ermeability Profiles accurately locate permeable zones and 
ovide the operator with reservoir data useful in deciding 
rating practices that permit maximum oil recovery. 
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12,300 
75,700 
21,150 
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6,850 
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DOWELL INCORPORATED 
Executive Office: Midland, Michigan 
General Office: KENNEDY BLDG., TULSA 3, OKLAHOMA 
Subsidiary of The Dow Chemical Company 





1944 


Ay be Pee 


= 


ae 


we 
PF hit. lg ‘ 
ae 
a, 
eet 
eat we a. 








LECTRIC PILOT—RELIABLE GUIDE TO EFFICIENT PRODUCTION 


Selective Acidizing, by means of the Electric Pilot, provides 
a positive method of directing the treating acid into the 
desired zones. This results in greater recovery through more | 
complete drainage of the reservoir. 


The complete story of the Electric Pilot—what it can dc 
and where it can be used—may be secured from any Dowel 
office or station. 
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PETROLEUM Statistics AND FIELD Operations 








| U. S. Daily Average Production | Daily Average Crude Runs to Stills 














4,300,000_ 4,300,000. 
4,100,000___ 4,100,000. 
3,900,000 3,900,000 


3,700,000. 
3,500,000 


3,700,000 
3,500,000_ 


— BARRELS — 
— BARRELS — 











U. S. Crude Oil Stocks Gasoline Stocks—Total U. S. 









y 285,000,000. ee a ee z 90,000,000. 
a K 80,000,000__ 
255,000,000. |S 

< 240,000,000 la < 70,000,000 

Pal ’ . : — —__—— ~ 

' 225,000,000 MAO PEGE R Ree | 60,000,000 















































Above statistics by Ameriean Petroleum Institute. 





















































































































. * . - . 
Summarized Operations in Active Fields for May, 1944 
FieLps Completions | Producers Rigs | Drilling Depth of | No. Casing Gravity Type of 
Wells Production | Strings of Oil Tool Used 
Texas 
EN 22s XG: ay ata aime Gham Oo | 17 11 9 Eat 3500-3700 2& 40 Rotary 
NS EOE TER EC OTE TOOT e 36 21 3 ee 4400-5584 2& 22-35 Rotary 
iN a6. 5 ole sagem eee Wea 16 14 9 See 4800-6850 2& 20-30 Rotary 
ee eG areca es 21 9 11 Cuue 3675-4377 2or3 32-36 Rotary 
ts iad ain ea Mme Re pee 18 14 7 Sita 1700-3900 2& 40 Rot.-Cab. 
NN 6 vicla ve Mine out aa 13 15 11 ee 3922-5878 2 or3 21-54 Rotary 
ee 17 11 5 aoe 3730-3935 2& 42-43 Rot.-Cab. 
|” ee er ee 9 4 7 13 4495-4912 2& 19-29 Rotary 
OKLAHOMA& 
Okfaswes County.........ccceces a atarts 3 7 7 pintets 2150-4125 2or3 38 Rotary 
KANSAS 
NN ey eer ed 15 13 5 ste 2926-3435 2 and 5 32-37 Rot.-Cab. 
SE nee reer nre 6 3 4 pene 3222-4085 2 and 5 42-48 Rot.-Cab. 
NS oo assis eae bib cw@e aes ae ce 10 6 5 3290-3518 2 39-42 Rot.-Cab. 
ILLINOIS 
Cromtral Tne... ioc ccc cece ae 90 80 101 | 110 1425-4100 2 36-38 Rot.-Cab. 
New Mexico | | 
Re ery erp eet | 6 4 3 3150-4030 2 | 30-34 Rot.-Cab. 
CALIFORNIA } 
NE oh ae po 58 Sb 418 00 wwe aed | 15 | 7 7 | 4 1840-11,450 2or4 14-20 Kotary 
» nO COE... : 0000600404006 1} 6 10 13 3500-4000 2 and 3 18-20 Rotary 
J e e,e 
Field Activities by States for May, 1944 
STATE Completions Producers Locations Rigs Drilling Wells Production, 1943 
April March April March April March April March April March (bbl.) 
re 18 14 10 9 16 11 7 7 13 are 27,605,000 
SONMED. occ ctecwens 97 138 70 106 60 59 30 26 21 16 284,415,000 
OS Se re ree 88 156 76 121 81 79 90 80 103 122 81,070,000 
NIN << ish wie wih gte-s arene 20 28 18 24 26 33 6 5 14 16 5,320,000 
Kansas. aceeremi 141 180 103 132 50 52 23 27 14 25 105,780,000 
Kentucky pedistetas 38 43 27 31 15 21 rae A Saee ~ — ens 7,890,000 
Louisiana..... — 46 42 36 35 24 21 10 ron 16 saree 125,904,000 
Michigan... ind wah 53 60 46 43 20 31 11 Pe 13 20 20,576,000 
Sree 6 4 4 3 Peak ead | ee = gibets ey 18,845,000 
Montana... re erate 12 21 5 14 nae ae | 5 7 ie eee 7,598,000 
Se esis 7 ae 5 3 ees | ee &791,000 
New Mexico 23 29 13 25 11 9 : 38,955,000 
New York bara 96* 98* 88* 85* 49 58 | 24 15 papal aah +783, 
Ss co.2 yaar aa ewserd fs 57 55 45 48 30 2 19 14 siden er 3,220,000 
Eee | 118 130 97 109 44 41 bare coe 46 43 120,880,000 
Pennsylvania, ........ |  207* 218* 183 161 149 161 bine a rep els 15,986,000 
6 ss: v9.0 i 328 360 250 301 294 311 240 210 290 301 588,560,000 
West Virginia. . * 54 76 43 72 22 12 3 3 15 14 3,256,000 
EE a 6s res “cornet 6 10 3 8 4 1 3 1 13 5 34,686,000 
1408 1669 1117 1352 898 925 471 395 558 562 1,496,120,000 




















*Includes water-intake and pressure wells. 
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“OUWELL’’ TC-12C Twin-Crank Pump- 


ing Unit for medium-duty service pro- 


vides many of the high-quality features 
ordinarily expected only in heavy-duty 
units. These include the “Oilwell” 
knuckle-joint unitized pitmans and self- 
aligning wrist-pin bearings which make 
it easy for one man to change stroke 
lengths to meet varying pumping con- 
ditions. 


O perform satisfactorily over the life-cycle of a 

. well, a pumping unit must have a wide range 

of operating flexibility. It must be a smooth-running 
pumping unit which can be counterbalanced easily and 
quickly. The unit must be vibrationless at all speeds and 
have a simple method of changing stroke lengths. “Oil- 
well” pumping units meet these and other requirements. 


Advantages of “‘OILWELL’’ Pumping Units 


Easy and effective counterbalancing. “Oilwell” Type “B” Adjust- 
able Counterweight Cranks are standard equipment on all 
heavy-duty units and the TC-12H and TC-17C medium-duty 
units. All other medium-duty units have counterweight 
cranks and are also equipped for beam counterbalancing. The 
light-duty units are counterbalanced by means of beam 
weights. It is necessary to purchase only enough counter- 
weights to suit individual well conditions. 

Wide speed range. Inherent stability, ample strength throughout, 
and accurate counterbalancing make it possible to operate 
“Oilwell” pumping units safely over a wide speed range. 

Wide selection of stroke lengths. “Oilwell’s” self-aligning crank- 
pin bearings and knuckle-joint pitmans facilitate adjusting 
stroke lengths in the field. 


Adaptable to temporary or permanent foundations. The strength and 
ngidity of “Oilwell” pumping units make them adaptable to 
temporary wood foundations or permanent foundations which 
require 2 minimum of concrete. 


> OILWELL’” 


Portable. Deep structural-steel base beams facilitate field-trans- 
portation and installation. The wide base construction mini- 
mizes the tendency to turn over when loading or unloading. 


Adaptable to a variety of prime movers. Universal slide rails make 
it easy to install various types, makes and sizes of prime 
movers. The fywheel-type pulley smooths out torque peaks 
and prevents excessive load fluctuations. 

Long life and low upkeep result from numerous outstanding con- 
struction features, including a positive lubricating system 
which assures proper lubrication when starting and at all 
operating speeds. 

Wide range of sizes and types. Maximum economy for a great 
variety of pumping requirements is provided for by the wide 
selection of pumping units in the complete “Oilwell” line. 
Please refer to pages 2254-2257 in the 1943-’44 ComposiTE 
CaTALoG OF Orr FieLp EQuipMENT or inquire at the nearest 
“Oilwell” store. 


OIL WELL SUPPLY COMPANY 


Export Division Office 
30 Rockefeller Plaza 
New York City 


Executive Office — Dallas, Texas 
Division Offices — Columbus, Ohio 
Dallas, Texas—Los Angeles, Calif 

Branches Serving All Oil Fields 
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MAJOR Refining ACTIVITIES | 












HE American-financed $130,000,000 Canol project is 
T ready to begin delivering fuel for the Allied war machine. 
The refinery at Whitehorse, Yukon Territory, was officially 
opened April 30 by Canadian and American officials. It is linked 
by 595 miles of 4-in. aboveground pipe line to the oil source at 
Fort Norman, Northwest Territories. 

The project consists of the wells at Fort Norman, construc- 
tion of a road and pipe line from the field to the refinery, a 
1500-mile network of pipe lines for distribution of the refined 
products, a power plant dismantled and shipped from Hamil- 
ton, Ontario, pump stations, and storage tanks. 

The refinery will supply aviation fuel for planes using air- 
fields between Edmonton and Fairbanks, Alaska; gasoline for 
trucks rolling over the long Alaskan highway, and diesel fuel 
for use in tractors and similar equipment. The Norman Wells- 
Whitehorse pipe line is laid through a mountain range and 
ever terrain virtually unknown in prewar days. Ownership 
of the line will be retained by the United States until the end 
of the war, when it will be offered for sale with the Canadian 
government having the first right to purchase. 

The project required nearly two years to complete, work on 
the Fort Norman field beginning in June, 1942. The Canol 
program received considerable criticism in Congress after 
Secretary of Interior Ickes denounced it as unsound and un- 
economic. The project was carried out by the United States 
Army. 

2 


Its present production required to meet the war needs of 
the nation, the new Hawkins, Texas, natural gasoline plant 
is being put into operation, according to announcement made 
by Warren Petroleum Corporation. Owned jointly by Natural 
Gasoline Corporation, a Warren subsidiary, and Humble Oil 
and Refining Company, this modern plant will manufacture 
various grades of natural gasoline, isopentane, isobutane, nor- 
mal butane, and propane. The plant will be operated by Nat- 
ural Gasoline Corporation; the output will be marketed by 
Warren. 


ye 





The M. W. Kellogg Company has completed consruction 
of a fluid catalytic cracking unit for the Sinclair Refining 
Company at Sinclair, Wyoming, which has been on stream 
continuous without a shutdown since first being put in 
operation. 

The fluid catalytic cracking unit has been designed with 
sufficient flexibility to produce high yields of aviation base 
stock and feed stock for alkylation purposes. The unit may be 
operated on a single pass basis, or the cycle stock may be re- 
turned to the reactor for producing increased yields of base 
stock and alkylation feed stock, depending on the availability 
of gas oil charge. The unit has also been designed for retreat- 
ing of the single pass material boiling in the aviation range 
if desired, and is capable of handling high boiling distillate 
and residuum stocks for aviation gasoline production. 

The unit is complete with the necessary catalyst reservoir 
and compressors for discharging the gas to the refinery gas 
recovery unit. Additional problems were encountered in the 
design of the unit caused by the extremely low temperatures 
prevailing in Wyoming during the winter months. To counter- 
act the cold it was necessary to provide housing for certain 
instruments and controls that are normally left in the open. 


ad 

E. V. Babbitt, president of Clark-Babbitt Industries, Inc., 
has announced the purchase of the properties, product rights 
and business of the Madison, Illinois, plant of the Barber 
Asphalt Corporation, operating from that point. A new com- 
pany, known as Babbitt-Barber Asphalt Products, Inc., has 
been organized and will operate the business. 

The plant consists of a series of complete manufacturing 
units located at Madison. The officers of the new company will 
be Theodore T. Toole, president; Lawrence G. McHugh, vice 
president and general manager, and Daniel Needham, secretary. 


ed 
The new twin catalytic plant of Shell Oil Company, Inc., at 
Wood River, Illinois, was dedicated with great ceremony, the 
program being carried on the Army hour radio broadcast. 
The principal address was 





Columbia Carbon Com- 
pany plans to construct a 
carbon black plant in Terry 
County, in the northern 


Crude Runs fo Stills, Production’ and Stocks’ of Motor Fuels 
Week ended April 22, 1944. 
A.P.1. Figures 
(Figures in thousands of bbl. 42 gal. each) 


given by Robert P. Patter- 
son, under secretary of war, 
who stated the United Na- 
tions now are producing 





part of the West Texas 
Permian basin and south of 


DAILY 
REFINING 
CAPACITY 


400,000 bbl. daily of 100- 


CRUDE RUNS octane gasoline. Lieut. Gen. 


TO STILLS 














Brownfield. Construction DISTRICT Poten- Per cent Daily Percent Total = James Doolittle spoke from 
tial report- aver- oper- produc- ota 
of the plant may be the re- vate ing age ated tion? _stocks® London; Alexander Fraser, 
sult of statutory prohibi- *Combined : East resident of Shell, Rear Ad- 
. f th f Coast, Texas Gulf, P ; = 
he . the use of sweet gas Louisiana Gulf, miral I. Earle Hipp, and 
“ en pace of rl Arkansas, vee oo or wid others were on the program. 
on black, necessitatin - nland Texas 2,518 90.3 2,220 88.2 417 7a, 
ti f ’ ] F a i AtMetriet Ni 110 84.6 60 3,488 Onc of the two new 
cation of plants in the vi- istrict No. 1 130 83.9 ‘ 5 , ; : : 
cinity of Bt er District No. 2 4787.2 56 119.1 314 1,643 cracking units was the first 
upplies Ind., Ill., Ky 824 85.2 743 90.2 4,738 28,88 . =. oper 
of sour veloher-bootia Okla., Kans., Mo. 418 80.2 354 84.7 «2,107 s«211,487 of its type to be put in - 
sulp aring Rocky Mt. sd i ‘ica ation in the middle West. 
as. District No. 3 § 26.9 1 187. 38 é : 
& ' District No. 4 141 58.3 96 68.1 538 3,207 The two cracking towers 
The location of the plant Califeenin 817 89.9 800 97.9 = 5,890 54,778 are 203 ft. high and occupy 
will make available gas April 22, 1944 4,903 87.8 4,890» 89.5 = -28,185 177,028 an area of 100,000 sq. ft. 
TOTAL U.S.— ; 
a the rn = April 15, 1944 4,901 87.38 4,447 90.7 28,933 ~—«:177, 530 Much ony oa equipment 
asson pools, two of the U. 5.— was used in their construc- 
: April 24, 1943 3,743 24,028 194,302 aes 


largest in the state. The 
company is reported also to 
be obtaining right-of-way 
to build pipe lines to the 
Hobbs and Eunice pools of 
Lea County, New Mexico. 


22 








*At the request of the Petroleum Administration for War. 

1Production—total of gasoline at refineries including natural and 
blended; kerosine, gas, and distillate fuel oil, and residual fuel oil. 

2Stocks at refineries, bulk terminals, in transit, and pipe lines of fin- 
ished and unfinished gasoline; kerosine, gas oil, and distillate fuel, and 
residual fuel oil. . 

8Figures on production and stock include reported totals“plus an esti- 
mate of unreported amounts and are on a Bureau of Mines basis. 











tion. 

The company has already 
repaid the loan of $17,500,- 
000 from Defense Supplies 
Corporation that he!ped 
finance the plant. 
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Power Rigs for Medium Depth Drilling 


x So-called ‘‘spark-plug” rigs 


rare 





OWER rigs, operating with in- 
ternal-combustion engines of vari- 
ous types and designs, have been em- 
ployed for deep drilling for a number 
of years, but recent accomplishments at 
record depths have demonstrated their 
adaptability to meet the greatest depth 
requirements contemplated at the pres- 
ent time. The full range of efficient 
power rig performance therefore now 
extends from that with portable outfits 
for shallow and relatively shallow wells 
up to drilling with the heaviest equip- 
ment necessary for the deepest holes. 
The performance of the medium duty 
“spark-plug” powered rig should also 
be given due consideration and the work 
accomplished by one rig of this type 
during the last year illustrates the 
adaptability of such rigs for develop- 
ment work at depths to 7500 ft. or 
somewhat deeper. 

Attention at the moment naturally is 
focused on the deepest well in the world, 
which may or may not be completed 
when this goes to press. This well, Phil- 
lips Petroleum Company Price No. 1, in 
Pecos County, Texas, was drilled with 
internal-combustion engine power, go- 
ing to below 13,000 ft. with three spark 


The mud pump, set beneath the der- 
rick floor, is driven through V-belts 
by the engines above 
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adaptable for depths to 7500 ft. 


by Wallace Al _—— = 


Pacific Coast and Foreign Editor 


plug engines using butane for fuel. 
From there to some hundred feet below 
15,000, three full diesel engines were 
employed with a heavier drawworks.' 
In California, a well is drilling below 
13,000 ft. with gas engine power, em- 
ploying the same equipment that has 





14 full description of this equipment is given in 
“‘World’s Deepest Well Drilled in Texas,” by C. C 
Pryor, The Petroleum Engineer, April, 1944. 





been in service for nearly 4 years.? Of 
particular interest in this rig are the 
hydraulic couplings between the three 
engines and their drives to drawworks, 
rotary table, and mud pumps.® 





*Described in ‘‘Use of Mechanical Rigs in Deep- 


Drilling Operations,’? by Wallace A. Sawdon, The Petro- 
leum Engineer, November, 1940. 

%See ‘Hydraulic Couplings Promote Flexibility in 
Control of Drilling Equipment,”? by Wallace A. Sawdon, 
The Petroleum Engineer, January, 1941. 































































































































Equipment found adaptable for 
medium-depth development work is 
typified by the consolidated power rig 
shown in the accompanying illustra- 
tions. This rig is unified for transporta- 
tion by truck from location to location 
and is designed to accommodate two 
internal-combustion engines having a 
maximum combined nominal input of 
500 hp. to the drawworks. The rig con- 
sists of the drawworks and transmis- 
sion unit, two engine drive units, and a 
main sub frame that supports these 
units as a group and maintains proper 
alignment. The drawworks and trans- 
mission unit actually consists of two 
units, the hoisting drum unit and the 
transmission unit, each mounted on a 
separate skid base. 

The main frame rests on a structural 
steel substructure that is also trans- 
ported by truck. The mud pump, 
mounted on skids, is placed on a wooden 
platform built on the ground below the 
derrick floor and is driven through a V- 
belt drive by the engines powering the 
drawworks and table. The engines may 
be compounded so that their combined 
power may be used for hoisting opera- 
tions or for driving the rotary machine 
and mud pump at desired speeds while 
drilling. 

The drawworks has 6 hoisting speeds 
and 3 rotary drive speeds. The trans- 
mission is of the heavy duty, oil bath 
type with 3 forward speeds and gear 
reverse, including master clutchshaft 
and jackshaft. A single control over 
all drawworks operations is provided by 
means of the master friction clutch, 
which engages the engine drive. This 
clutch is of the double disk type with 
30-in. friction plates. Power is trans- 
mitted from the engines to the master 
clutchshaft on the drawworks by 11/4- 


The drawworks is a compact unit 
mounted on skids 
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in. triple roller chain whereas the com- 
pound and mud pump drives are by V- 
belt. The power pump is 714, in. by 15 
in, 

During the period of little more than 
a year this equipment has been used to 
drill 9 wells. It is now drilling its tenth. 
The rig is owned by Alphonzo E. Bell 
Corporation and is operating on leases 
of that company and of the Bel-Air Oil 
Company. The first two wells were 
drilled in the Lompoc field and the oth- 
ers in the Santa Maria Valley field. 
Future locations for the rig will be in 
these two fields and in Cat Canyon field. 
Drilling operations are under direction 
of T. L. Kirchhof, drilling superintend- 
ent. 

The depths of wells drilled have 
ranged from 3400 to 5500 ft., but the 
average has been approximately 5000 
ft. The average drilling time per well 
has been 29 days. The casing program is 


































Gas engines power the drawworks, 
rotary table, and mud pump 


to set a 1134-in. surface string and a 
7-in. combination string, cementing the 
upper portion of the 7-in. as a water 
string above the producing zone. The 
productive zones have averaged 500 to 
600 ft. Derricks are skidded or moved 
to other locations after completing a 
well, portable equipment being used for 
servicing after the wells are on produc- 
tion. 

The most recent completion was Bel- 
Air Oil Company Tonascia No. 1 in 
Sec. 22, 10 N, 34 W in the Santa Maria 
field, which discovered a new high pres- 
sure gas and oil zone. This well picked 
up production at 4465 ft. and has 625 
ft. of producing formation. The chert 
and oil zones commonly found in this 
field were absent and production come 
from formations underlying these zones. 
At present the well is producing 200 
bbl. of 17° A.P.I. gravity oil per day 
through %-in. choke, with tubing pres- 
sure of 650 lb. per sq. in., and casing 
pressure of 1000 Ib. per sq. in. 

This well is only 4600 ft. from the 
Bell Oil and Refining Company refinery 
and both gas and oil lines are being laid 
from the well to the plant for produc- 
tion from this and future wells. The 
Bel-Air company has more than 2 miles 
of properties in large blocks along this 
trend in Sections 22, 23, and 24 in 
Township 10 N, 34 W and Section 19, 
10 N, 35 W. Development of this acre- 
age will augment the present produc- 
tion of Bel-Air Oil Company, which is 
now 2500 bbl. per day, all of it taken by 
the Bell Oil and Refining Company re- 
finery. 
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Panhandle Eastern Pipe Line 


Completes Expansion Program 


x¢+ Main line loops laid and compressors 


installed to meet increased demand 


by P W Hall™ ani » § <— Young™ 


WARE that the increasing tempo 

of war production would place 
greater demands on its system, Pan- 
handle Eastern Pipe Line Company de- 
cided to expand its facilities in 1943, 
despite the difficulties expected to be 
encountered in procuring material, 
equipment, and labor. 

The system, comprised of field gath- 
ering lines in Kansas and Texas, a main 
transmission line extending from Texas 
Panhandle to Detroit, with lateral lines 
to intermediate points in Kansas, Mis- 
souri, Illinois, Indiana, Ohio, and Michi- 
gan, serves a large area devoted to war 
production. 

The original studies indicated that a 
22-in. loop line would be required out 
of Hansford compressor station, but by 
a nice balance of sizes and lengths it 
was found that the required capacity 
could be obtained by replacing 36 miles 
of the 22-in. main line between Hans- 
ford and Liberal stations with 26-in. 
pipe. The 22-in. pipe reclaimed from 
this section was then used to lay loop 
lines out of Sneed compressor station. 
Under this plan 2700 tons of steel were 
saved for use elsewhere in the war effort. 

The program adopted called for con- 
struction of 8 loops on the main line, 
totaling: 

34.03 miles of 22-in. line, 
86.8 miles of 24-in. line, 
121.88 miles of 26-in. line 
(including 1 mile 
across Beaver River) 

Reclaim 35.15 miles of 22-in. line. 

Additional compressor installations 
totaling 24,600 hp. 

Location of lines and compressor in- 
stallations are shown on the accompany- 
ing map of the system; however, the 
first part of the article deals only with 
construction of loop pipe lines shown in 
dashed lines. 


For purposes of awarding contracts, 
the work was divided into two sections. 
The western section, including all lines 
in Kansas, Oklahoma, and Texas, was 
awarded to Bechtel-Dempsey-Price of 


*Engineer in charge of pipe line construction. 
. & 


**Engineer in charge of compressor station construc- 
tion 
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Panhandle Eastern Pipe Line Company 


Tulsa, Oklahoma. The eastern section, 
including all lines in Indiana and Ohio, 
was awarded to Stanley-Bledsoe Con- 
struction Company of Tulsa, Okla. 


Construction schedules called for one 
crew to start on the Olpe loop, one 
crew on the Liberal loop, one on Beaver 
River, and one on the Zionsville loop, 
with an optional additional crew on the 
Edgerton loop. After some delay the 
first pipe was received on the Olpe loop 
July 19, on the Liberal loop July 25, on 
Beaver River August 25, and on the 
Zionsville loop August 1. Thereafter 
pipe was received in quantities up to 
5 miles per day, until deliveries of all 
pipe had been completed. As work pro- 
gressed, Stanley-Bledsoe decided to place 
an additional crew on the Edgerton loop 
and the construction of this loop was 
begun September 12. 

Favorable weather held through the 
summer and fall and construction was 
completed and lines placed in service as 
follows: 

Liberal loop, 23.37 miles 26-in., Sep- 
tember 26. 

Beaver River, 1.00 mile 24-in., Sep- 
tember 25. 

Hansford main line, 35.15 miles 
26-in., November 7. 


Edgerton loop, 18.25 miles, 24-in., 
November 11. 

Olpe loop, 26.64 miles, 26-in., No- 
vember 13. 

Zionsville loop, 68.56 miles, 24-in., 
November 17. 


Greensburg loop, 20.19 miles, 26-in., 
November 18. 


Haven loop, 15.53 miles, 26-in., De- 
cember 12. 


Sneed loop and suction, 34.03 miles 
22-in., February 29. 

The favorable weather, which had 
held through the summer and fall, was 
ended in the Panhandle area on Decem- 
ber 8 by a severe blizzard, followed by 
a second blizzard on December 27 and 
a third on January 7. With the Sneed 
loop and a portion of the Hansford 
22-in. reclaim work incomplete, dif- 
ficulties multiplied and many construc- 
tion problems arose. The company de- 
cided to continue work on these lines, 
however, so that the additional facilities 
would be available at the earliest pos- 
sible moment. 


Design of the lines followed conven- 
tional forms, continuing the trend to 
lighter wall thickness for large diameter 
pipe. Principal specifications were as 
follows: 


Excavating for water piping at induced-draft cooling tower 
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Sneed loop 

22-in. O.D. by 5/16-in. wall thick- 
ness. Average length of joints 30 ft. 
Reclaimed from Hansford main line. 

Joints—Alternate welded and cou- 
pled, with Dresser style 38 coupling 
every 60 ft. 

Coating—Coal tar plasticized enamel 
used for both pipe and couplings. 
Hansford main line 

26-in. O.D. by 1/4-in. wall thick- 
ness. A. O. Smith electric welded plain 
end pipe 40 ft. lengths. 

Joints—All welded, electric arc. 

Coating—Coal tar plasticized enamel 
with one bonded wrapping of kraft 
paper. 

Liberal loop, Greensburg loop, 
Haven loop, Ol pe loop 

26-in. O.D. by 9/32-in. wall thick- 
ness. A. O. Smith electric welded plain 
end pipe 40-ft. lengths. 

Joints—Alternate welded and cou- 
pled. Electric arc weld-Dresser style 38 
coupling. 

Coating—Coal tar plasticized enamel 
with one bonded wrapping of kraft 
paper. Used for both pipe and couplings. 
Zionsville loop and Edgerton loop 

24-in. O.D. by 9/32-in. wall thick- 
ness. A. O. Smith electric welded plain 
end pipe 40-ft. lengths. 

Joints—All welded, electric arc. 

Coating—Coal tar plasticized enamel 


with one bonded wrapping of kraft 
paper. 
Beaver River crossing 

24-in. O.D. by 3/8-in. wall thick- 
ness. A. O. Smith electric welded plain 
end pipe 40-ft. lengths. 

Joints—AIll welded, electric arc, with 
1/2-in. steel welding sleeves. 

Coating—Coal tar plasticized enamel 
with bonded wrapping of kraft. 

Special—Pipe laid a minimum depth 
of 14 ft. below river bed, with cast 
iron river clamps every 40 ft. 

Orthodox construction methods were 
used on most of the work. On the east- 
ern section the contractor used the 
head-welding procedure for laying the 
Zionsville loop, but found the stove- 
pipe method better adapted for the 
shorter Edgerton loop. Most of the 
bending on the Zionsville loop was done 
by the fire-bend method but on the 
Edgerton loop a C-R-C machine for 
cold bending was used with considerable 
success. Pipe was cleaned and coated 
with line-traveling type machines. 
Bending was done ahead of painting op- 
erations. 

A high rate of progress was main- 
tained by the contractor on the Zions- 
ville-Edgerton loops by having a special 
gang install road, creek, and river cross- 
ings and valve settings ahead of the 
main laying gang. Delay of the main 





gang at these points was thus avoided, 
A large number of drainage ditches and 
tile were encountered, but with proper 
coordination of ditching crews no un- 
due delay was experienced. 

On the western section the contrac- 
tor used the head-welding method for 
laying of both alternate welded and 
coupled lines and solid welded lines, 
Bends in the 26-in. pipe were made by 
wrinkle bending. This is a departure 
from standard practice for this com- 
pany, and was decided upon as a means 
of avoiding waste of pipe from buck- 
ling, as well as offering a more flexible 
control of bends. 

On the Sneed 22-in. loop where re- 
claimed lap weld pipe was being used it 
was found that wrinkles placed across 
the lap weld seam would cause the seam 
to open; wrinkles opposite the seam had 
no effect. Wherever possible, bends re- 
claimed from the original line were used 
in relaying the pipe. 

Pipe was cleaned and coated by line- 
traveling type machines, couplings be- 
ing coated by hand, except that on the 
Sneed 22-in. line, a line-traveling type 
machine designed to paint the couplings 
was used. Coal tar plasticized enamel 
was used for both pipe and coupling 
coating, whether couplings were coated 
by machines or by hand. 

The section of 22-in. pipe reclaimed 





Map of Panhandle Eastern's system indicating location of construction work recently completed 
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Making the Mississinewa River cross- 
ing on Zionsville loop 


had been in service since 1930, and was 
constructed of 20-ft. random lengths of 
lap weld pipe, acetylene welded joints 
with a coupling every 60 ft. The line 
was stripped with ditching machine to 
within 4 in. of the top of the pipe and 
then raised to the top of the ditch and 
placed on skids. Coupling bolts were 
cut with acetylene torch and the entire 
couplings junked. Inspection of the pipe 
revealed very little corrosion, but the 
original coating showed sufficient deter- 
ioration to warrant recoating. The 
acetylene welds were inspected individ- 
ually, and those showing defects were 
cut out at the time the pipe was lifted; 
the cuts thus made were left to be re- 
welded when the pipe was relaid. Those 
welds passing inspection were allowed 
to remain in the line. Pipe was hauled 
by truck and strung on the Sneed loop 
and cleaned by line-traveling type ma- 
chine in the same sequence of operations 
as for new pipe. 

The 22-in. pipe reclaimed included a 
multiple line crossing of the Beaver 
River. At the point of the crossing, the 
Beaver is a river typical of the Texas 
Panhandle area, running nearly dry 
most of the time but subject to sudden 
and destructive “head rises.” Sand banks 
and channel bed offer little protection 
during periods of flood. Experience with 
this river indicated that precautions 
should be used to protect the installa- 
tion of lines. It was finally decided to 
leave the original multiple crossing in 
the river and install an additional single 
24-in. line with interconnecting lines 
between the two crossings. 

The 24-in. pipe was buried to a mini- 
mum depth of 14 ft. below river bed. 
This is below the area of turbulence dur- 
ing floods. Well points were used to 
carry on excavation to this depth in the 
sand and as sections of approximately 





400 ft. were dewatered and excavated, 
additional lengths of pipe were added to 
lengths previously installed. Each weld 
was reinforced by a ¥/2-in. steel welding 
sleeve. Pipe was painted and wrapped 
and the ditch backfilled. Well points 
were carried forward to the next section 
and the entire operation repeated. 

Cathodic protection against corro- 
sion of the line in the Beaver River area 
is provided by a windmill type genera- 
tor and cathodic installation. 

Upon completion of construction of 
individual sections, lines were blown 
and tested for service. In order to reduce 
the accumulation of dirt and other mat- 
ter remaining in the line after construc- 
tion, a special solution of Aerosol and 
water between two rubber squeegees 
was forced through the line by gas pres- 
sure. This solution removed any foreign 
matter adhering to the interior of the 
pipe, and as an innovation by this com- 
pany offers a lead for further investiga- 
tion along this line. 


Compressor Stations 


In addition to the completion of a 
major pipe line construction program, 
consisting primarily of some 200 miles 
of main line looping, Panhandle Eastern 
Pipe Line Company has recently com- 
pleted the installation of 24,600 addi- 
tional compressor hp. in its existing 
main line compressor stations. 

Engineering studies of main line ca- 
pacity requirements for peak load con- 
ditions, indicated that the economic 
balance of the company’s system with 
respect to pipe and power called for a 
compression ratio of 1.60 as a basis for 
compressor station horsepower design 
and the conclusions of the studies re- 
sulted in the installation of additions to 
all main line compressor stations from 
Texas to central Illinois. A tabulation 
of additions to the stations and their 
relative location on the system map is 
as follows: 





Inspecting valve installation and tie-in 
before covering the pipe 


ment was satisfactory insofar as the 
company was concerned, especially in 
times of labor shortage such as was 
experienced during this construction. 

The company’s engineering depart- 
ment made all designs in connection 
with the compressor additions, and its 
purchasing department purchased all 
material for the complete installation of 
the new additions. Resident engineers in 
the field helped to expedite the actual 
construction of the work after having 
spent several months in the office famil- 
iarizing themselves with construction 
drawings and company policies. Close 
contact between the contractor and the 
company was maintained at all times 
as the company was directly responsible 
for expediting delivery of material nec- 
essary to keep the contractor’s forces 
busy and the various jobs moving. 

The actual design of the plant addi- 
tions entail some special features that 
are worth mentioning. 

Jacket water systems. Prior to 1943 














1 i 
Station Location | Additional hp. Total hp. 

OS RET IS: | Stinnett, Texas................ 4- 800 Ingersoll-Rand.......... 11,000 
ea eae et Hitchland, Texas.............. 4- 800 Ingersoll-Rand.......... 8,400 

_ IS SEINE OOO 1-1000 Cooper-Bessemer........ 11,000 
0 Scr Greensburg, Kansas........... 2-1300 Cooper-Bessemer....... . 10,400 
Ae REC Pe ree NN Oe 2-1300 Cooper-Bessemer........ 10,400 
atanwdswenseppaneekekwes et ee 4- 800 Ingersoll-Rand.......... 11,000 
a nce biniphad omen mie Louisburg, Kansas............. 2-1000 Cooper-Bessemer . 9,000 
SE NS ERE PARES ae Houstonia, Missouri........... 2-1300 Cooper-Bessemer . 9,100 
oa ince ede vcanensadend Centralia, Missouri............ EE ecedecnnse 9,400 
erent Pleasant Hill, Illinois.......... 2- 800 Clark Bros............ 9,400 
EC ohn cack xeadeiowd Springfield, Ilinois............ 1-1000 Cooper-Bessemer...... . . 8,000 














Contracts for the construction of the 
compressor station additions were let to 
three engineering firms, The Fluor Cor- 
poration, J. F. Pritchard and Company, 
and Midwestern Engineers. To expedite 
the completion of the jobs and also to 
compensate for the unknown element 
in labor costs during this present emer- 
gency, the contracts were let on a lump 
sum fee basis plus payment of actual 
incurred labor costs. This fee arrange- 
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the company’s jacket water system for 
compressor and engine cooling water 
was of the open hot-well type, using 
atmospheric cooling towers for a codol- 
ing medium. Atmospheric towers have 
proved very satisfactory to date, espe- 
cially when load factors were not as 
great as called for by present require- 
ments. As the proposed load design 
called for a high capacity factor, with 
compressors operating the greater part 
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of the time, it was decided that the 
plants would operate more efficiently if 
a mechanical type induced draft cooling 
tower for the jacket water were in- 
stalled. The basic plan of installing me- 
chanical cooling units called for two 
separate water systems — mechanical 
towers cooling jacket water and atmos- 
pheric towers cooling compressed nat- 
ural gas. 

In the mechanical towers, jacket 
water can be carried at a higher even 
temperature for safe engine operation 
than would be permitted if atmospheric 
towers were used because radical weath- 
er changes have no appreciable effect 
on cooling by a mechanical tower. This 
type operation tends toward an even 
distribution of heat load resulting in 
more efficient engine operation. The me- 
chanical tower has a pumping head ap- 
proximately 20 ft. less than that of the 
present atmospheric towers. This de- 
crease in head permits the handling of 
about 50 per cent more jacket water 
without the expense of installing larger 
pumps. Another feature of the mechani- 
cal towers is the fact that considerably 
less makeup water is lost because almost 
no wind driftage loss occurs in this type 
of tower. 

All water lines were designed to ob- 
tain the best free flow conditions pos- 
sible to and from the basins of the 
mechanical towers. Bypasses were in- 
stalled in the auxiliary buildings, which 
permit plant operators to control jacket 
water temperature without the neces- 
sity of going to the towers and chang- 
ing valve arrangements when the wind 
or atmospheric conditions change. 


The atmospheric towers, allocated to 
the cooling of compressed gas, contain 
single pass gas cooling sections connect- 
ed in series with main gas inlet and out- 
let headers. Panhandle Eastern Pipe Line 
Company deviated from the standard 
practice of installing additional cooling 
sections in.series by taking the present 
double pass cooling coils and installing 
them in parallel to the inlet and outlet 
gas headers. This arrangement reduced 
the pressure drop from the outlet of the 
compressors to the main line outside the 
plant from about 10 to 12 Ib. to ap- 
proximately 3 Ib. Also, the plan of 
spreading the gas cooling coils did not 
require the installation of additional 
cooling equipment, the present coils in 
each plant being sufficient to give ade- 
quate cooling. This was a considerable 
saving in the cost of cooling equipment 
considering the number of stations in- 
volved. In connection with the spread- 
ing of the gas cooling coils in the at- 
mospheric towers, vertical pumps were 
installed in the basins of the towers, 
which recirculate the water over and 
over the coils. Water for makeup for 
the atmospheric towers under this sys- 
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tem was changed from treated to raw 
water, consequently no softening treat- 
ment is necessary for this service. 

Gas to gas heat exchanger instal- 
lation for dehydration service. In 
the past Panhandle Eastern Pipe Line 
Company has had considerable trouble 
in controlling the gas temperature or 
contact temperature in its glycol dehy- 
dration plants. The best designed system 
of atmospheric cooling tower and coils 
did not give a low enough average con- 
tact temperature to insure complete pro- 
tection for the company’s pipe lines. In 
the western Kansas territory, where the 
dehydration plants are situated, there 
are periods when the wind stops blow- 
ing and a calm exists. During these 
periods, which are rather frequent, gas 
contact temperatures in the dehydra- 
tion plant frequently become quite 
high and the resulting water dewpoint 
is proportionately high. 

By the installation of gas to gas heat 
exchangers Panhandle Eastern Pipe Line 
Company has developed a plan of level- 
ing out these high temperatures, using 
the inlet gas or suction gas from the 
field as a cooling medium to cool the hot 
compressed gas going to the dehydration 
plant. An analysis of the temperatures 
of suction gas, year in and year out, 
indicates that temperature of the gas 
seldom exceeds 65°F. even in late sum- 
mer and cools down to as low as 40°F. 
during the winter months. With a prop- 
erly designed bank of exchangers using 
this cooling medium, contact tempera- 
tures can be held between 55°F. and 
70°F. throughout the year. Using these 
contact temperatures in a properly de- 
signed glycol plant, dewpoints can be 
obtained from 10°F. to 20°F. These 
values remain more or less constant day 
in and day out because of the steady 
and constant temperature of the gas 


from the field. 


This has proved to be aa excellent 
method of dehydrating natural gas 
without going to the solid adsorbent 
system with its resulting high tempera- 
tures and operating difficulties. A glycol 
system is a continuously running, easily 
operated, efficient process that, com- 
bined with the gas to gas heat exchang- 
ers, brings resuits that prove very satis- 
factory for operating a long transmis- 
sion line at 600-Ib. pressure. 


Two banks of exchangers were in- 
stalled, one at Liberal compressor sta- 
tion and one at Sneed station, and up to 
this time no appreciable change in pres- 
sure drop across the equipment (as 
might be expected if any fouling takes 
place) has been experienced. Also, origi- 
nal ratings still seem to hold regarding 
the amount of heat exchanged. The 
equipment has removable type tube 
bundles in the event that tubes become 
dirty. 








Water supply problem at Louis- 
burg compressor station. The main 
line compressor station near Louisburg, 
Kansas, up to this year, has used an 
impounded reservoir as jacket water 
supply for the engines and compres. 
sors. Water was pumped from the reser- 
voir into the engines and allowed to 
drain back into the reservoir where it 
was cooled by evaporation and aeration. 
The installation of additional horse- 
power at Louisburg made it imperative 
that present practices of cooling water 
at the plant be changed and a standard 
hot-well mechanical-cooling tower ar- 
rangement correctly designed to carry 
jacket water loads throughout the year 
be installed. The company was con- 
fronted with the problem of using lake 
water for makeup, having a hardness of 
approximately 6 to 10 grains depending 
on the season of the year. Also the water 
contained considerable amounts of veg- 
etable matter and suspended material, 
which made it very unsuitable for make- 
up water in a hot-well mechanical-cool- 
ing tower type of system. 

To combat the turbidity of lake 
water, a stilling pond approximately 200 
ft. square was constructed. Water from 
the lake was pumped into the stilling 
pond where heavy suspended mud solids 
were settled out. From the stilling pond 
the water was gravitated to a compact 
filter plant. This plant consists of a 
mixing chamber, two settling basins, 
two rapid sand filters, clear well, and 
pump equipment. Powdered alum is fed 
into the water as it enters the mixing 
chamber, which causes the further pre- 
cipitation of the suspended matter in 
the water by flocculation. From the fil- 
ter plant the water is pumped to a water 
softener where it is softened and dis- 
charged into the plant system as make- 
up. 

The capacities of the filter plant in- 
clude the mixing chamber, which is 
rated at a volume of 4000 gal. with a 
detention period of 19 min.; the settling 
basins, which have a rated volume of 
52,000 gal. and a detention period of 4 
hours; the filters, which have an in- 
dividual capacity of 100 gal. per min., 
and the clear well, which has an operat- 
ing capacity of 6000 gal. or approxi- 
mately one hour’s clear water supply. 


The combination of settling basin, 
filter plant, and Zeolite water treating 
plant gives an exact method of treating 
and pumping clear softened makeup 
water into thé new water system at 
Louisburg. 


Completion of the loop line and com- 
pressor station program has provided a 
system rated capacity of 333,000,000 
cu. ft. per day of sales. A peak of 357,- 
000,000 cu. ft. has been delivered in one 
day. 

—_— & & & —— 
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Corrosion of Buried Metals 
And Cathodic Protection 


uM PART 3 (Continued) 





Corrosion caused by mill scale. In 
the manufacture, shipment, handling, 
and installation of pipe and other buried 
metals, the surface becomes non-uni- 
formly covered with mill scale, iron 
oxide or rust, shop paints, greases, and 
acids. These may cause different po- 
tentials along the surface of the metal 
when buried in soils and create numer- 
ous galvanic cells resulting in corro- 
sion. Some of these tend to reduce cor- 
rosion because they form high-resist- 
ance films on the surface, others tend 
to increase corrosion. 

There is little that can be done about 
this condition except to provide a pro- 
tective coating when the metal is buried 
in corrosive soils. To clean the surface 
by using wire brushes, sand blast, or 
chemical solutions may be the wrong 
action (unless the metal is to be coated) 
especially if it is to be connected elec- 
trically to other buried metals, viz., a 
section of new bare pipe welded into an 
old pipe line. The bright surface may be 
highly anodic to the old pipe and cor- 
rode rapidly. 

Corrosion caused by scarring sur- 
face and threading. Any scarring of 
the surface of the metal (except gal- 
vanized metals) tends to create an ano- 
dic spot or area that may result in severe 
localized corrosion at the spot. Cutting 
or filing the metal, threading pipe, or 
cuts left on a pipe by a stillson wrench, 
may be the source of serious corrosion, 
as indicated by Fig. 19. Many of these 
causes can be avoided by careful han- 
dling of pipe. A good coating would be 
helpful on threads and when scarring is 
unavoidable. 

Threading, scarring, or otherwise 
damaging the surface of buried metals, 
may constitute one of the serious causes 
of pipe line corrosion on distribution 
systems. 

Scarring and threading of galvanized 
steel pipe, although exposing the bright 
metal, may not be serious. The zinc- 
coated surface should be anodic to the 
bright metal and therefore scars and 
threads should be adequately protected 
against corrosion. However, in many 
cases, threads on galvanized pipe have 


been found to be badly corroded even 






by MC Willer 


though the galvanizing is in good con- 
dition. The reason for this has not been 
apparent. 

Other causes of corrosion. There 
are other factors that affect the galvanic 
potentials and current flow and there- 
fore the rate of corrosion, such as bac- 
terial growth, differential aeration, or 
acids, which will not be discussed here. 


It is apparent that on city distribu- 
tion systems—gas pipe lines, cable 
sheaths, water systems, and other metal 
structures—all the preceding conditions 
may be at work at one time, with the 
result that corrosion is a serious prob- 
lem, especially with companies operat- 
ing extensive pipe lines or lead-sheathed 
cables in areas where low resistance cor- 
rosive soils exist. 


Factors tending to reduce gal- 
vanic corrosion. Were it not for many 
factors that reduce the flow of galvanic 
currents, corrosion of buried metals 
would be many times as severe as it is. 
Some of these factors are utilized in 
applying cathodic protection to reduce 
or stop corrosion. A fundamental 
knowledge of these is essential to one 
desiring to acquire a clear conception of 
how corrosion progresses or is retarded; 
how it can be reduced; also, how ca- 
thodic protection functions and is ap- 
plied. 

Among these factors are the chemical 
changes that take place on the surface 
of the metal and in the adjacent elec- 
trolyte at both the anodic and the ca- 
thodic areas. These changes on elec- 
trodes and electrolyte are caused by the 
action of the galvanic current flow and 
the result is a change in the magnitude 
of the current flow. 


The effects are the same whether the 
current that flows from an anode or to 
a cathode is the galvanic current asso- 
ciated with that anode and cathode; or 
whether the current is stray railway 
current; or direct current applied in- 
tentionally from an external source. 

A description of these changes fol- 
lows: 

At the anode, where the current flows 
to the electrolyte, the particles of metal 
may go into solution and combine with 
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chemicals in the electrolyte resulting in 
a chemical change of the electrolyte, 
which in turn may cause a change in the 
potential of the anode. Usually, this 
change’ is in a direction to make the 
potential of the anode less negative, re- 
ducing the difference in potential be- 
tween the anode and cathode. 


If the chemical change in the soil at 
the anode forms an insoluble salt or 
chemical that deposits on the surface 
of the anodic area, it not only changes 
the potential of the metal to the elec- 
trolyte, but also may create a high re- 
sistance film or covering that reduces 
the current flow. 


The aeration of the soil or amount of 
air carrying oxygen to the surface of 
the metal, movement of soil waters car- 
rying oxygen or washing away corrosion 
products, chemical salts contained in 
the soil, type of metal, and other fac- 
tors, have a considerable bearing on the 
chemical changes and deposits at the 
anode. 

At the cathodic areas, current flow 
from the electrolyte or soil to the ca- 
thodic areas of the metal causes a chem- 
ical change in the soil adjacent to the 
metal, which changes the potential of 
the metal-to-soil, making it more nega- 
tive. This results in a smaller difference 
in potential between the anodic and 
cathodic areas. If this change is suf- 
ficient, as it may be if the area of the 
cathode is small compared to the area 
of the anode, difference in potential be- 
tween the anodic and cathodic areas 
may virtually disappear and hence flow 
of galvanic current may be minute. 
Usually the cathodic areas are large in 
comparison to the areas of the anodes, 
however, and the amount of galvanic 
current flow is not sufficient to bring 
about this change. 


If the chemical changes form insolu- 
ble salts that deposit on the cathodic 
surface, a high resistance film or coat- 
ing is formed, which further reduces 
the amount of current flow. 

The amount of oxygen available at 
the cathodic areas is highly important. 
Oxygen counteracts some of the desir- 
able chemical changes that otherwise 
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would change the metal-to-soil poten- 
tial in the right direction. If the aera- 
tion dries out the soil, it tends to change 
the metal-to-soil potentials in the wrong 
direction tending to increase the dif- 
ference in potential between anodic and 
cathodic areas, and increased corrosion 
at the anodes may result. 

The changes in metal-to-soil poten- 
tials and the building up of high resist- 
ance films on the surfaces usually are 
referred to as polarization. 

At the instant of immersion of a 
metal in an electrolyte, a large portion 
of the area has a tendency or desire to 
become anodes—a multitude of anodes 
each with a slightly different potential 
to the electrolyte, to each other, and to 
the area that may be cathodic. Current 
immediately begins to flow from these 
anodic spots and areas, but polarization 
of the anodic and the cathodic areas re- 
duce the flow of current. This change 
in potential of the anodic and cathodic 
areas knocks out some of the small 
anodes, which become cathodes and so 
on until relatively few anodes may sur- 
vive and remain anodes. The current 
flow from these remaining anodes is re- 
duced by this polarization and change 
in potential of the cathodic area. Also, 
the remaining anodes buck each other 
and further reduce the current flow. 


This action is progressive and quite 
difficult to visualize. Fig. 20 is an at- 
tempt to show the current flow after a 
few days in an electrolyte at which time 
the action has settled down. The mag- 
nitude is represented by the relative size 
of the arrows. The meeting of the two 
arrows represents the bucking effect of 
two anodes, which reduces the amount 
of current from each. 


By applying a direct current from an 
external source, such as a rectifier, bat- 
tery, or electric generator or from a 
more “‘potent”’ anode, such as zinc 
plates, that will further polarize and 
change the voltage of the cathodic 
areas and buck out the remaining anodes 
until all anodes become cathodes and the 
entire surface is then a cathode, corro- 
sion can be completely stopped. This is 
referred to as cathodic protection and is 
explained later. 


Mitigating Corrosion 


Avoid use of dissimilar metals. An 
appreciable reduction in corrosion may 
be made by avoiding, so far as practical, 
the use of dissimilar metals electrically 
connected, especially in corrosive soils. 
Galvanized fittings and galvanized pipe 
in pipe line construction, galvanized 
conduits at stations éonnected to cop- 
per ground wires and rods, galvanized 
tower footings connected to copper wire 
counterpoise, etc., are sources of active 
corrosion when buried in corrosive soils. 


Some uses of dissimilar metals are 


58 








difficult to avoid, but frequently it may 
be practicable and economical to use 
dissimilar metals, and electrically insu- 
late such metals from each other, or 
apply protective coating. However, 
where the area of the cathodic metal is 
very small in relation to the area of the 
anodic metal, the use of dissimilar metals 
may not be harmful, even in corrosive 
soils, because complete polarization of 
the cathodic metal area may change its 
potential to virtually the potential of 
the anodic metal and build up high re- 
sistance films so that little galvanic cur- 
rent may flow. Also, the small amount 
of remaining current leaves the anodic 
metal distributed over such a large sur- 
face that little noticeable corrosion re- 
sults. Examples of this are the brass in- 
sert in shutoff valves used in steel serv- 
ice pipes, brass or bronze bearing ir 
valves, etc. 

Where the area of the anodic metal 
is very small in relation to the area of 
the cathodic material, rapid corrosion 
at the anode may result because some 
anodic metals do not polarize easily and 
a relatively high galvanic current dens- 
ity may continue from the small anodic 
area, the small amount of current being 
too small to polarize the large cathodic 
area. Examples of this are galvanized 
caps on service pipe stubs, galvanized 
fittings on black iron pipes, threads cut 
on steel pipes, etc. 

Install electrical insulation where 
practicable. A considerable reduction 
in corrosion may be accomplished by 
strategic installation of electrical insu- 
lating couplings, joints, bushings, etc., 
where it is practicable to do so. Not 
only is this desirable between dissimilar 
metals where used; it may be desirable 
between similar metals in many cases 
such as in pipe line construction to in- 
sulate tap lines from mains, old. lines 
from new lines, services from mains, 
services from water systems, and new 
sections of pipe installed to replace cor- 
roded sections. 


In many cases, especially on gas 
distribution systems, it may be eco- 
nomical to make a job of installing elec- 
trical insulating joints, couplings, and 
bushings on existing lines to reduce cor- 
rosion if serious, especially when mainte- 
nance, reconditioning, reconstruction, 
and meter replacements provide an op- 
portunity to do so at small cost. 


On new construction, extensive use 
of insulating materials may be highly 
desirable. 

Apply adequate coatings. In pipe 
line construction, protective coatings 
are used extensively on steel pipe. Con- 
sidering the many factors contributing 
to corrosion, many of which are unpre- 
dictable in advance of construction, the 
use of high grade coatings appears to 
be economical; especially on gas dis- 
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tribution systems when maintenance 
and replacement costs are high, the cost 
of gas lost through leakage is substan- 
tial, and there may be a gas explosion 
hazard. 

The application of cathodic protec- 
tion is simplified and in many cases made 
practical by the use of good coatings, 
On gas distribution systems, especially 
in densely built up areas where other 
metallic structures exist, the use of ca- 
thodic protection to gas pipe lines might 
not be practicable unless a fairly good 
coating is on the pipe lines, because of 
the extremely large currents that might 
be required if the pipe lines were bare, 

Install cathodic protection. More 
and more extensive use is being made of 
cathodic protection to reduce or stop 
corrosion. It is applicable to virtually 
all buried metal structure. 

To date, the most extensive use of 
cathodic protection has been on pipe 
lines, both cross-country and on gas 
distribution systems, and on lead cov- 
ered electric and communication cables, 
Its use is being extended rapidly. It is 
being used on old badly corroded lines, 
both bare and poorly coated. It is be- 
ing used on new lines to supplement 
even the best type of protective coat- 
ings to guard against corrosion due to 
holidays and future breaks in the coat- 
ings. 

Because of the growing interest in 
use of cathodic protection, a brief ex- 
planation of fundamentals and methods 
of application is included. 


Cathodic Protection 


Fundamentals of cathodic protec- 
tion. There are two commonly used 
methods of applying cathodic protec- 
tion to buried metals: 

1. By establishing a galvanic anode 
with a potential high enough and of 
large enough current capacity to neu- 
tralize (or buck out) all anodes on the 
metal to be protected. Zinc is used to 
protect cathodically steel pipe lines. 


2. By forcing direct current from an 
external source (battery, rectifier, or 
electric generator) to flow through the 
soil or electrolyte to the metal to accom- 
plish the same purpose. 


In applying cathodic protection, the 
objective is to force direct current to 
flow through the electrolyte to all the 
surface of the metal to be protected, 
thereby eliminating the anodic areas and 
making the entire surface cathodic. 


As explained previously when cur- 
rent flows from an electrolyte to a 
metal, a chemical change takes place 
that causes the potential of the metal to 
become more negative. This occurs in 
applying cathodic protection. The pro- 
tective current that flows from the 
ground bed to the cathodic areas, and 
the resulting chemical changes at the 
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cathodic areas, make the cathode poten- 
tial more negative, with the result that 
there is a smaller difference in potential 
between the cathodic areas and the 
anodes, and the galvanic current is re- 
duced. The current that flows from the 
ground bed also tends to buck the flow 
of galvanic current from the anodic 
areas. When sufficient protective cur- 
rent flows to polarize completely the 
cathodic areas and buck out the flow 
of galvanic current from the anodes, 
no galvanic current flows and corrosion 
stops. In practice, additional protective 
current is forced to flow through the 
electrolyte to the metal until the entire 
surface collects current and the areas 
that were anodic become cathodic and 
polarized. 

‘After complete polarization has been 
accomplished, it usually can be main- 
tained and corrosion held to zero with 
a smaller amount of current than was 
required to bring about this polariza- 
tion. In some soils, and under certain 
conditions, the cathodic protection cur- 
rent, if maintained, tends to build up an 
increased polarization film on the sur- 
face of the metal, which permits fur- 
ther reduction in the amount of current 
required. 

Cathodic protection using anodic 
metals. In previous paragraphs, it was 
shown that when two metals having 
widely different potentials are connect- 
ed in corrosive soils, the more negative 
metals corrode rapidly and the other 
metals may be protected from corrosion 
by the galvanic current generated. 


This same principle is used in apply- 
ing cathodic protection to pipe lines 
and other buried metals. Zinc, of high 
purity, is used extensively to protect 
steel pipe lines. The potential between 
steel and zinc in corrosive soils is about 
half a volt, with the zinc being more 
negative in potential, or anodic. 


Zinc plates or rods are buried in soil 
either in groups or singly and connected 
as shown in Fig. 21. The amount of zinc 
required to generate sufficient current 
depends on area of exposed metal to be 
protected, original metal-to-soil poten- 
tial of zinc and metal to be protected, 
character and resistivity of soil, size and 
shape of zinc, and the final metal-to- 
soil potential when polarized and pro- 
tection is obtained. 


The resistivity of the soil is highly 
important in the use of zinc, and its use 
may not be economical where the resis- 
tivity is several thousand ohms per cent- 
meter cube, because of the great area 
of zinc required to obtain a low internal 
tesistance (resistance through the soil 
between zinc and metal structure). Ex- 
periments are under way using chem- 
icals added to the soil around the zinc 
to reduce the resistivity, but no conclu- 
sions have been reached. 


Only high purity zinc is suitable for 
cathodic protection. A number of in- 
stallations have been made on systems 
in the Southwest using rolled zinc 
plates. The following specifications 
were used. 

Zinc mix No. 1—rolled plate zinc, 
having nominal analysis of lead 0.08 
per cent; iron 0.008 per cent; cadmium 
0.004 per cent; with the rest zinc. 

Plates 2 in. by 12 in. by 12 in. 
(weight approximately 18.5 lb.) and 
in. by 3 in. by 36 in. (weight approxi- 
mately 14 lb.) are two sizes convenient 
to use. 

Cathodic protection using exter- 
nal source. A large percentage of ca- 
thodic protection installations made to 
date use rectifiers to convert alternat- 
ing current to direct current, or engine- 
driven generators or wind-driven gen- 
erators to supply the direct current re- 
quired. 

In applying cathodic protection us- 
ing current from an external source, it 
is necessary to force the current into the 
earth, force it through the earth into 
the metal to be protected, and return 
it to the source. Fig. 22 shows the con- 
ventional method. In general, about the 
same amount of current is required as 
would be needed from zinc anodes pro- 
vided it could be distributed econom- 
ically to the same extent. Usually, this 
is not practical on large structures, such 
as poorly coated pipe lines. 

One of the principal difficulties is 
forcing the current into the earth. Con- 
tact is made with the earth by burying 
scrap metal, such as rails or pipe, or 
carbon rods. This is referred to as a 
ground bed. If the soil resistance is high 
the resistance between the ground bed 
and earth may be high and considerable 
voltage is required to force the current 
to flow, resulting in a high percentage 
of power loss. 

Amount of current required for 
cathodic protection. The amount of 
current required to provide complete 
cathodic protection to a buried metal 
structure varies over an extremely wide 
range but in general depends on: 

1. Electrical resistance of coating 
and area of exposed metal. 

2. Soil conditions. 

3. Relative extent of cathodic and 
anodic areas. 

4. Metal-to-soil potentials of cathod- 
ic and anodic areas. 

5. Distribution of cathodic protec- 
tion current. 

6. Bacterial activity. 

7. Kind of metal in the structure. 

No general rule can be given, al- 
though for preliminary estimating pur- 
poses 0.003 amp. per sq. ft. of bare 
surface is used frequently for iron or 
steel structures. 


1. Electrical resistance of coating and 
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area of exposed or bare metal. This is 
the major factor in the amount of cur- 
rent required. On a mile of bare 12-in. 
pipe line with about 18,000 sq. ft. of 
metal surface, 30 to 100 amp., in ex- 
treme cases 150 amp., of current might 
be required to provide cathodic protec- 
tion. On a mile of well-coated 12-in. 
pipe line, a fraction of an ampere may 
provide protection, which indicates the 
important effects of a good coating. 


2. Soil conditions. Soil resistivity, 
kinds of chemicals in the soil, moisture 
conditions, aeration, movement of soil 
waters, and texture of soil have im- 
portant effects on the amount of cur- 
rent required per square foot of bare 
area. 


3. Relative extent of cathodic and 
anodic areas. The relative size of the 
areas that are cathodic and anodic have 
a considerable bearing on the amount 
of current required. 


It is difficult, or impossible, to deter- 
mine the relative areas and usually it is 
not done in the field on pipe lines. 
However, in some cases current flow 
along cables and pipe lines have been 
measured to locate areas or sections of 
current pickup and current discharge. 


4. Metal-to-soil potentials of cathod- 
ic and anodic areas. This is a definite fac- 
tor in amount of current required, but 
this usually is not determined in the 
field and it is impracticable to determine 
this foot-by-foot along a pipe line. 
However, frequently the pipe-to-soil 
potentials at 100 ft. intervals along a 
pipe line are determined as an indication 
of corrosive areas. 


5. Distribution of cathodic protec- 
tion current. The cathodic protection 
current divides, part of it going to the 
cathodic areas and part of it to the 
anodic areas (or the areas that had been 
anodic before cathodic protection was 
applied) . The division of current is gov- 
erned largely by the relative sizes of 
cathodic and anodic areas; the difference 
in potential between the ground bed 
and cathodic areas, and ground bed and 
anodic areas; the soil resistivity, and 
location of ground bed with respect to 
cathodic and anodic areas. 

In some cases, the division of current 
may be controlled to a large extent by 
proper location of the ground bed. 

6. Bacterial activity. Some forms of 
bacteria apparently attack the polariza- 
tion film that is built up by cathodic 
protection current, thereby making it 
more difficult to build up and maintain 
the polarization. When bacterial growth 
is encountered, considerably more cur- 
rent may be required to stop corrosion. 


Eprror’s Note: This article will be 
continued in an early issue of The Petro- 
leum Engineer. 
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DEPENDABILITY— always the as- 


surance of continuous compressor 


performance from the first minute ‘on 
stream” until the completion of the run. 
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AUTOMATIC CONTROL—when de- 


sired—the ability to accurately main- 
tain the required pressure or flow rate, 
automatically, with flexibility to meet 
changes in torque or through-put — a 
smooth, regular matching of capacity 
to demand. 








These two characteristics are out- 
standing in the Type G-MV — make 
it the ideal compressor for refinery 
operations. 


Of course, there are other important 
advantages, too. The G-MV cannot 
be matched for its rugged construc- 
tion and mechanical features which 
insure low cost operation, low main- 
tenance, and long life. 








Type G-MV compressors, up to the 10- 
cylinder, 1000 hp size, can be sched- 
uled now for 1944 delivery. 
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HERE are many future uses of the 

gas turbine because potentially it 
promises greater efficiency at very high 
temperatures than most engines and 
prime movers used today. Future appli- 
cations range from electric power gen- 
eration to power plants for propelling 
airplanes, trains, and ships. 

Advantages of the gas turbine cycle 
compared to the conventional steam 
system include: (1) it uses no boiler; 
(2) requires no water for the simple 
open-cycle system; (3) promises great- 
er efficiency improvement at high tem- 
perature, and (4) has high hp-per-lb. 
output for short life applications. Pres- 
ent disadvantages include: over-opti- 
mism; fuel limitation to high grade 
oils instead of low grade oil and coal; 
lack of field experience, and need of time 
to complete technical developments in 
metallurgy and component parts of the 
gas turbine system. 

To a large degree, the future applica- 
tion of the gas turbine depends upon de- 
velopments in the field of metallurgy, 


B 


aerodynamics, combustion, and heat ex- 
change. Present knowledge in these 
fields permits building and operating 
simple gas turbines for certain purposes. 
Experience with some of the simple 
forms of gas turbine plants has been 
successful and encouraging. In the post- 
war period, industry will benefit from 
the developments now being engineered 
for national defense. These develop- 
ments will accelerate the application of 
gas turbine plants to new and larger 


fields. 


Gas Turbine Is Simple 


The fundamental directness of the 
gas turbine power cycle, in which all 
the hot gases of combustion are led 
straight to the turbine, has intrigued en- 
gineers for years. Versatile Leonardo da 
Vinci devised a crude version. In 1791, 
John Barber, an Englishman, took out 
the first patent on a turbine operated 
by gases. Since that time there has been 
an almost continuous stream of devel- 
opments. 


Progress toward a practical gas tur. 
bine power unit has been delayed be. 
cause the thermal efficiency required to 
make it competitive with the highly 
developed steam cycle required: (1) 
operation above 1000° F; (2) a highly 
efficient compressor, and (3) a highly 
efficient turbine. Two seemingly unre- 
lated industries have recently made im- 
portant contributions to help solve 
these problems. Metallurgists, in devel- 
oping materials for superchargers, have 
produced alloys that are expected to 
withstand at least 1200° F. continuous 
service at the low operating pressures 
encountered in gas turbine work. Avia- 
tion and wind tunnel research on air- 
plane propellers and wings have con- 
tributed fundamental aerodynamic data 
on which high efficiency compressor de- 
signs are based. The research in these 
two industries plus the accumulated 
steam experience of many years have 
made possible the necessary high-effic- 
iency turbine and compressor elements 
and solved many of the mechanical 
problems involved in gas turbines. 


The open cycle combustion gas tur- 
bine eliminates a big and expensive step 
in providing power to drive generators 
or machinery. In its power cycle, all the 
hot gases of combustion go straight to 
the turbine, thus eliminating the steam 
boiler. By contrast, in the highly de- 
veloped steam cycle, the fuel energy 
must be converted to steam, at a com- 
paratively low temperature, before ex- 
pending its energy in the turbine. In 
the combustion gas turbine system of 
power generation there are two basic 
cycles—the open cycle for moderate ca- 


Artist's conception of a 5000-kw. 
open cycle gas turbine plant, using 
reheat, intercool, and regeneration. 
Two gas turbines are used, one a con- 
stant speed generator drive, the other 
a variable speed compressor drive. 
A—Constant speed gas turbine and 
generator; B—-Combustors; C—Vari- 
able speed gas turbine and com- 
pressor; D—Intercooler; E—Reheater, 
combustor; F—Regenerator 
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Breaking World’s Drilling Record 





Wilson (DIAMOND-equipped) Rigs Have 
Exceeded All Previous Depths 











General view, Rig and derrick of the Phillips © * %% 
Petroleum Co. No. 1 Ada C. Price well ‘ 
where world’s record has been broken. 


Wilson Titan drilling now at depth of 15,042 feet. 


Bie ne, the world’s record at 15,042 feet, Wilson 
Rigs have demonstrated again the merits of modern 


American-built oil field machinery. Congratulations, Wilson 





Manufacturing Company. 
In helping to accomplish this feat, the DIAMOND Roller 
» step Chain Drives on these rigs have operated continuously 


Ht che over long periods they have handled unusually large 


“a drill-stem loads, and withstood the nearly 500 “round 
, de- § trips unfalteringly. 

ergy ; ; 

me Such performance insures against serious delays,—more 
i important than ever because of man-power shortage and 


m of the greater need for oil production. For new equipment 
oan and for replacement drives, DIAMOND Chains will provide 

the service now demanded .. . DIAMOND CHAIN & MFG. 
vial CO., 441 Kentucky Avenue, Indianapolis 7, Indiana. Tulsa 
tion. Office: 2238 Terwilliger Blvd. 


OLLER 
CHAINS 


DIAMOND Roller Chain Drives on 
Wilson Drilling Rigs. 
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pacities and the closed cycle for very 
large units. 

The gas turbine employs the simplest 
power cycle known, consisting of three 
major elements: A compressor, a com- 
bustor, and a gas turbine. A general idea 
of what the elements are like are shown 
‘as longitudinal sections in true relative 
size in Fig. 1. The gas turbine re- 
sembles the straight reaction, non-con- 
densing steam turbine. Gas turbine 
blades look more like air foil sections 
than reaction steam turbine blades due 
to the small pressure drops and large 
gas volume involved. The axial-flow 
compressor also resembles a straight re- 
action turbine, with the gas to be com- 
pressed passing axially through the com- 
pressor. The action of the blades in the 
axial flow compressor is the reverse otf 
the action of expansion in a reaction 
turbine. This physically small compres- 
sor handles the large volume of gas 
efficiently. 

The combustor is the burner in which 
the chemical energy of the fuel oil is 
converted into heat energy, by burning 
the fuel with sufficient excess air to ob- 
tain the desired temperature. The hot 
product of combustion is the gas, which, 
expanding to a lower pressure and 
temperature in the gas turbine, converts 
some of its heat energy into mechanical 
énergy at the turbine shaft. The com- 
bustor is relatively small for its rate of 
heat release is many times that of the 
conventional steam boiler, which must 
transfer the heat through tube walls to 
generate steam in addition to burning 
fuel. 


How Cycle Works 


The combustion gas turbine cycle in 
its basic form comprises three major 
elements previously mentioned: Com- 
pressor, combustor, and gas turbine, 
plus a generator or shaft for transmit- 
ting the useful power output, and a 
means of starting. This simple arrange- 
ment is called the open cycle system. To 
start a combustion gas turbine some 
external means, such as a motor, is re- 


quired. This is necessary because the air 
for combustion is supplied to the com- 
bustor by the compressor. When the 
unit is in operation the energy to drive 
the compressor comes from the expan- 
sion of the products of combustion in 
the gas turbine. 


In the simple cycle operating at 
1200°F., the products of combustion 
(gas) contain some 60 per cent excess 
air. This gas is expanded in the turbine 
and exhausted to the atmosphere. No 
intermediate fluid is used as in the steam 
cycle, where fuel is burned and releases 
chemical energy as hot products of 
combustion that pass through a steam 
boiler to generate steam for the steam 
turbine. The steam generator, or boiler, 
is the biggest single element in the 
steam power plant. In the gas cycle a 
compressor and combustor replace the 
boiler, resulting in a much smaller and 
more compact power plant. Because the 
simple open combustion gas cycle does 
not require cooling water, no steam 
condenser such as used in the condens- 
ing steam cycle is needed and plants 
may be located without regard to a 
suitable source of cooling water. 

Although the first patent was taken 
out more than 150 years ago, early in- 
ventors were unsuccessful in getting 
units efficient enough to drive their 
own compressor. The cycle was per- 
fectly sound but these early inventors 
lacked materials to withstand the neces- 
sary high temperature and turbines and 
compressors of suitable efficiency. 


High Temperature Metals 


Today the story is changing. Mate- 
rials are capable of operating at high 
temperatures. The maximum tempera- 
ture employed is largely a question of 
the length of useful life. For a life of 
relatively few hours, such as might be 
satisfactory for some military needs, 
temperatures of the order of 2000°F. 
are allowable. Heavy duty or long life 
applications are limited to much lower 
temperatures. The tremendous advances 
in metallurgy for the war effort will 


undoubtedly produce materials capable 
of operation at temperatures that we 
would not have attained for many years 
under a normal peacetime development, 

The combustion gas turbine requires 
tremendous volumes of gas. The axial 
flow compressor, small in physical size, 
efficiently handles the large volumes re- 
quired. Until recently the axial flow 
compressor was largely an unknown 
quantity. Today, the advancement in 
knowledge of proper blade shapes and 
research in the development of efficient 
air foil sections have given the designer 
the necessary tools to design and build 
highly efficient axial flow compressors, 


Turbine and Compressor 


In the gas turbine cycle, the useful 
power output depends upon obtaining 
relatively high turbine and compressor” 
efficiency. The useful net output is the 
difference of two fairly large quantities; 
The total turbine output and the work 


consumed by the compressor in com-- 


pressing the air. With the system of 
Fig. 2 operating at a top temperature 
of 1200°F., the turbine develops 3.95 
units for each useful unit of power out- 
put of which 2.95 is needed to drive the 
compressor. A reduction of 1 per cent 
in the efficiency of each of these ele- 
ments reduces the useful output by 7 
per cent. The useful output decreases 
sharply as the top temperature is low- 
ered. 

In Fig. 3 the simple gas cycle ther- 
mal efficiency is plotted as a function 
of the pressure ratio for several turbine 
inlet temperatures of the combustion 
gas. Pressure ratio is the compressor dis- 
charge pressure divided by the compres- 
sor inlet pressure, which is 14.7 lb. per 
sq. in. abs. in the open cycle. The curves 
are based on these efficiencies: Turbine 
85 per cent; compressor 84 per cent; 
combustor 100 per cent, and air inlet 
temperature of 70°F. The 750°F. curve 
is plotted for two different compressor 
efficiencies showing the effect of change 
in efficiency of one of the elements. A 
reduction in compressor efficiency of 9 


Fig. 1. Left, elements of gas turbine cycle are a compressor, a combustor, and a gas turbine. 
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Fig. 2. Right, simple open cycle of combustion gas turbine 
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FORGED STEEL 
SEAMLESS AND WELDLESS 
UNIFORM LENGTH AND SHAPE 
PRECISION THREADS, BEVELED 
SQUARED ENDS, CHAMFERED 
AMPLE ROOM FOR PIPE TONGS 
PROTECTIVE COATING 


Larkin pioneering and leadership are 
directly responsible for the top quality bull 
plugs and swage nipples available today. As 
early as 1930 Larkin took the lead in stand- 
ardization, coating, labeling and packaging 
of these fittings. 

Larkin still maintains leadership by 
going even further and providing the industry 


= 
a ___ ____ = 


with forged steel, seamless and weldless 
fittings of meticulously accurate threading 
and workmanship. 


LARKIN 


LARKIN PACKER COMPANY, INC. 


SAINT LOUIS, MO. 
WAREHOUSES: Houston, Corpus Christi, Odess« 
port Tulsa, Great Bend, Salem. EXPORT 


74 Trinity alla New York City 















per cent cuts the cycle efficiency almost 
in half. The relatively low pressure 
ratios at which maximum efficiency is 
obtained, about 6 for 1200°F., means 
that relatively low turbine inlet pres- 
sures exist in the open cycle, under 100 
lb. per sq. in. abs. Low pressure results 
in large gas volume and relatively large 
turbine blade dimensions. 

Engineers have been experimenting 
with this combustion gas cycle for 
many years. In Europe, because of eco- 
nomic conditions engineers attempted to 
develop it as soon as materials and com- 
pressors even remotely offered a possibil- 
ity of building successful units. In this 
country, much of the recent develop- 
ment is of necessity not published be- 
cause of government security reasons. 
There has been considerable description, 
however, of prewar applications in 
Europe. These plants are inferior in ef- 
ficiency to what can be built today, but 
they are apparently giving satisfactory 
results, Interesting applications include 
a turbine locomotive, electric generating 
set, compressor drive for Velox boiler, 
refinery drives and airplane propulsion. 
Brief details are in the bibliography. 


Regenerating and Intercooling 


As shown in Fig. 3 the efficiency of 
the simple open gas cycle is low unless 
extremely high temperatures are used. 


Fig. 3. Effect of pressure ratio on thermal efficiency of open 
cycle gas turbine. Assumed efficiencies: Turbine 85 per cent, 
compressor 84 per cent, combustor 100 per cent. 

Air temperature 70°F. 














There are three practical ways, however, 
of greatly improving the gas cycle ef- 
ficiency. They are: Regenerating, inter- 
cooling, and reheating. The regenerating 
gas cycle is a cycle in which a heat 
exchanger (regenerator) transfers some 
of the heat from the relatively hot ex- 
haust gases leaving the turbine to the 
air before it enters the combustor. (See 
Fig. 4.) Heating the air by exhaust 
gases reduces fuel consumption and im- 
proves the cycle efficiency. The amount 
of heat obtained from the exhaust gas 
depends on the size of the heat ex- 
changer. This is an economic problem 
in which gain in efficiency is balanced 
against cost of heat exchanger surface. 
Calculations indicate that the economic 
size of the heat exchanger will limit the 
regenerating cycle, at 1200°F. inlet 
temperature, to approximately 75 per 
cent recovery of the heat available from 
the turbine exhaust gases. This econom- 
ic size is about 0.30 cu. ft. of heat ex- 
changer volume per kw. of capacity. 
Efficiency is further improved when 
intercooling is added to regeneration, as 
shown in Fig. 5. As the name implies, 
intercooling removes the heat of com- 
pression from the air passing through 
the compressor. Water, circulating 
through the intercooler cools the air, 
and is a necessary part of the cycle. By 
intercooling, the compressor work is re- 











} 
| Inspect 100-Octane toon 
A 13-member special com- 
mittee of representatives of 
PAW, the army and navy, 
WPB, WMC and Defense Sup- 
plies Corporation has com- 
pleted a two weeks’ tour of 
the principal refining centers 
of the country to determine 
how 100-octane production is 
progressing. The object wa; 
_ to speed up output of vital 
| aviation gasoline. 
E. D. Cumming, PAW’s di- | 
| rector of refining, headed the 
group. Discussions of produc- 
tion problems and means of 
increasing output were held 
with managers of each plant. 
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duced because the cooler air has smaller 
volume. Other conditions remaining the 
same, one stage of intercooling will re- 
duce the compressor work by approxi- 
mately 15 per cent. This increases the 
portion of the turbine capacity available 
as useful output and improves the cycle 
efficiency. A large number of inter- 
coolers is ideal but probably only a few 
stages will be practical. 
(To be continued in an early issue) 


Fig. 4. Top, regeneration applied to open gas turbine 
cycle. Fig. 5. Bottom, intercool and regeneration 
for the open cycle 







































C OMPRESSOF GAS TURBINE | 
a a GENBRATOR STARTING | 
oe : MOTOR 
| i . 
| = loon on) 
| i} | 
Ky ry a — 3 a = i! 
»-« —_ _ — _—$<<$<$ ____ J —— — — 
T T q7 Tel a 
| | 
| 
| | 
| 6 
} Fe 
| All’ INLET 
| ATM PRESS ri 
On| a WA 
| 4 | COMBUSTOR 
L a 4s : 
— 6 
} . ¥ - FUEL 
‘ US - REGENERATOR 
GAS EXHAUST 
ATM PRESS 
COMPRESSOR GAS TURBINE 
a ions GENERATOR STARTING 
a ee, H mOTOR 
\ 
= a 
4 o 
’ ‘ FR AR sis 
' se "a ‘Same : 
T - — T as a ae a 
ae 1 T +I 
J byt 


Out / warcr | | 


INTERCOOLER 
4a — —— L 


AIR INLET 





REGENERATOR 


vAS EXHAUST 
ATM PRESS | 


—————— 









THE PETROLEUM ENGINEER, May, 1944 








_ 








_ ae = 2 








a. 


ler 
the 


OXi- 
the 
able 
ycle 
ter- 
few 





Shale Separator Powered 
By Flow of Drilling Mud 


P 425.218.444. 


x Horizontal type rotary mud separator employs 





LEAN drilling mud is an essential 

item in drilling oil and gas wells. 
Drilling mud and its conditioning are 
often one of the major costs in drilling 
a well; however, the value of mud as a 
safety factor in preventing blowouts, 
sealing off undesirable formations, re- 
moving drill cuttings, and increasing 
the life of bits, drill pipe, and other 
critical equipment make its use essen- 
tial. Numerous mechanical methods are 
used to separate shale and bit cuttings 
from the desirable portion of the mud 
to permit its reuse. These mechanical 
separators are found wherever a drilling 
rig is in operation. 

One separator* in use today is the self- 
powered rotary separator, which is en- 
tirely operated by the flow of mud from 
the drilling well. It is easily transported 
from one well location to another. A 
large power wheel is connected directly 
to the mud line. The wheel is mounted 
one self-aligning pillow-block ball bear- 
ings and is free rolling. It is of welded 
construction and cannot be unbalanced. 
All parts are constructed to reduce wear 
and possibilities of damage in moving 
the rig, and are easily replaced. 

The power wheel assembly is mount- 
ed on a heavy 4-in. by 3-in. angle-iron 
skid frame. The framework is of 114- 
in. angle iron. The length of the sep- 
arator varies depending on whether the 
model is for shallow, medium, or deep 


*Product of Thompson Tool Company. 


This shaker for medium depth wells is 
in use on a North Texas rig. It is easily 
set up for operation as mud flow may 
be taken from either side of the mud 
box. In construction of the screened 
drum from one solid piece of metal, 
five hubs are included. Spiral vanes 
inside the drum move cuttings over 
entire length of the 4 screened sections 

to insure separation 
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of cuttings, sand, and drilling mud 


by C. C. Pryor 


Associate Editor 


wells. Sizes range from 13 ft. 9 in. to 
15 ft. overall length. 


r 


screened spiral drum—provides clean sample 


The flow line to the power unit de- 
pends on the size of the separator and 











































































ranges from 8 in. to 10 in. diameter. 

The power wheel, equipped with 8 
paddles, is geared to the separating 
drum through bevel gears running in 
oilbath. A shaft from the gears turns 
the drum by pulleys with two positive 
drive B belts. An idler pulley and weight 
are provided for positive drive. Bevel 
gears from the power wheel to the drum 
driveshaft have a ratio of 1 to 1. The 
B-belt sheaves are 8 in. in diameter, pro- 
viding a ratio of the power wheel to 
the drum of 1 to 3. The screen drum 
is 8 ft. long and 20 in. in diameter. It 
has four 18-in. by 65-in. screen sec- 
tions. The screen itself is of monel or 
stainless steel for resistance to salt water 
and acid corrosion. The separator drum 
is equipped with five inside hubs and is 
of all-welded construction with a 114- 
in. cold rolled steel shaft. Ball bearings 
are used throughout, which reduces the 
power requirements. 


Construction Design 


Design and construction of the drum 
is from one solid tube of metal and is 
cut to form spiral vanes on the inside. 
These vanes move the cuttings and mud 
the entire length of the 4 screened sec- 
tions and insure complete: separation 
of the mud and cuttings. Adjustable 
stretcher rods on the outside surface of. 
the drum keep the screen tight and 
smooth over the areas between the 
vanes. The drilling fluid leaves the drum 
through the screened sections and the 
cuttings fall from the end of the drum 
after passing over the 4 screened sec- 
tions. Sheet steel of 10 gauge is used in 
construction of the drum. 


A spray system is provided on the 
main drum with strip spray nozzles 
that prevent the screeried sections from 
becoming clogged with mud or shale. 





Photograph showing construction of 
the sampling attachment drum that is 
spiral cut from 4-in. drill pipe 


The sc¢reen is attached to the drum in 
4 sections by steel clamp bands that 
encircle the drum. Screen sections are 
easily removed and new sections in- 


stalled. 





Sample Attachment 


A second feature in addition to the 
mud flow power wheel is the sampling 
attachment mounted on the side of the 
separator below the power wheel hous- 
ing. This equipment consists of a small 
drum that is spiral cut from 4-in. drill 
pipe. Screen material on the small drum 
is the same as that on the main drum. 
A 1-in. cold rolled steel shaft through 
the drum turns on ball bearings, en- 
closed and lubricated by grease cups, 
The screen is driven by V-belt from the 
power shaft of the power wheel. Flow 
from the large incoming mud line can 
be regulated by a diverter that directs a 
portion of the mud into the sample 
drum. The sample drum provides for 
taking a clean sample of the cuttings 
and also a sample of the drilling mud 
and sand. 


This self-powered shale separator is 
available in three different sizes: For 
shallow depth rigs, medium depth rigs, 
and deep drilling rigs. The lightest or 
smallest separator for shallow or ordi- 
nary drilling is 13 ft. 9 in. long and 4 
ft. 4 in. high. Angle-iron skids are 3 in, 
by 3 in. with 114-in. angle iron frame. 
The incoming mud line is an 8-in. O.R. 
pipe. The overall weight of the equip- 
ment is 1400 Ib. A medium or deeper 
depth shale separator has a heavier skid 
frame made of 4-in. by 3-in. angle- 
iron and 10-in. O. D. incoming mud 
pipe, a length of 14 ft. 10 in., a height 
of 5 ft., and a weight of 1550 lb. 


The largest size shale shaker, design- 
ed for deep drilling and large volumes 
of mud cleaning, is 15 ft. in length and 
5 ft. in height. The flow line connection 
is 10-in. O.D. pipe with a specially de- 
signed power wheel for greater power 
and speed. Weight of this separator is 
1600 lb. ee 








Sketch of the shale separator powered by mud flow. Mud enters the flow line at the right end of the separator and 
turns the power wheel. Power is transmitted to the scréened drum by a shaft and B-belt drives. The sampling attach- 
ment is shown below the power wheel with intake from the main mud line diverter control 





Fy V: Belt Idier 
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“RAT-HOLE’ E 


Developed to improve the usual meth- 
ods of opening or enlarging holes, the 
GRANT “Rat-Hole” Enlarger will ream 
a hole out to a considerably larger di- 
ameter than that called for when an 
ordinary straight reamer is run. 

Instead of using various size bits to 
enlarge the hole, the GRANT “Rat- 
Hole” Enlarger will do the same work 
at lowered costs because one or two sets 
of cutters will suffice. 

In coring operations, it is a frequent 
practice to core ahead with smaller size 
hole than that of the initial bore, later 
enlarging it to the depth desired to seat 
a formation tester. The GRANT “Rat- 
Hole” Enlarger is very effective for this 
operation as it will cut a shoulder or seat 
in perfect relationship to the pilot bore. 

Cutters of the GRANT “Rat-Hole” 
Enlarger are easily replaced at the rig, as 
no welding is required. Roller bearing 
construction provides long life. Teeth 
are hard-faced for maximum footage 
and full gauge hole. 

The coupon below will bring you de- 
tailed information on the “Rat-Hole” 
Enlarger and other GRANT Oil Tools. 
Mail it today. 


GRANT 


OIL TOOL CO. 


2042 EAST VERNON AVE. 
LOS ANGELES 11, CALIFORNIA 


Te 

















* AVENAL + SANTA MARIA 


BRANCHES | BAKERSFIELD + VENTURA 









CHECK AND MAIL TODAY! 


GRANT OIL TOOL CO. 
2042 EAST VERNON AVENUE, 
LOS ANGELES 11, CALIFORNIA. 


Please send me, without obligation, complete in- 
formation on the GRANT Tools checked below. 
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O Bailers O Cleaners O Hole Enlargers O Liner Pullers 
O Reamers O Shale Bits 0 Underreamers 0 Wall Scrapers 
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New Type Rig Drilling East Texas Wildcat 


x4 Drawworks and rotary table are driven by VU-420 hp., 





ROGRESS in the development of 
drilling rigs powered by internal- 
combustion engines has been great in the 
last few years. New designs in power 
transmission—engine compounding, 
compounding transmissions, clutches, 
and drawworks—have played an impor- 
tant role in the modern drilling rig. The 
term “flexibility” can now be applied to 
the internal-combustion engine rig as 
well as to the steam engine powered rig. 
Whereas the steam rig required boilers, 
water tanks and equipment, and heavy 
steam engines, this rig uses gas, gasoline, 
butane, or diesel fuel and is a highly 
compact unit permitting high efficiency 
in rigging-up, drilling, and moving to 
new locations. The internal-combustion 
engine powered rig has been developed 
to meet all requirements arising from 
the deep drilling trend of recent years. 
One of the latest type modern rigs 
is at present drilling a projected 9500- 
ft. test being drilled by the Penrod Drill- 
ing Company in the south central por- 
tion of Harrison County, Texas, and is 
owned by the Hunt Oil Company. The 
well is Hunt No. 1 Bailey and Martin, J. 
J. Martin survey. It is the second well for 
the Darco area, the first being drilled 
two years ago to the Pettit formation at 
6518 ft., where a show was encounter- 
ed. If the projected depth is reached it 
will be the deepest in Harrison County. 
Surface casing has been set at 1600 
ft. The rig is the fifth of its design to 
be constructed and is the second placed 
in operation in Texas. The first rig be- 
gan operation several weeks earlier near 
Dumas in the Panhandle. This new rig 
is designed for 10,000-ft. wells with 
4¥,-in. drill pipe and incorporates the 
latest designed equipment by the manu- 
facturer’. 


Drawworks 


The principal items of rig equipment 
are the drawworks, a three-speed for- 
ward and reverse transmission, com- 
pounding transmission, three VU-420 
hp., 12-cylinder butane fuel engines, 
the main and auxiliary mud pumps, and 
the rotary table. The.drawworks has six 
hoisting speeds, three rotary table drive 
speeds, two reverse speeds to the drum- 
shaft and one reverse for the rotary 


1Emsco Derrick and Equipment Company—Continental 
Supply Company. 


New rig in Darco area 
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Associate Editor 


table. Although the drawworks has only 
two speeds, in combination with the 
three-speed transmission, hoisting speeds 
are increased to six and the rotary table 
speeds to three. Friction clutches on the 
drum low, high, and rotary drives are 
disk-type air operated. The drum low 
friction clutch is a 36-in. double plate 
type; drum high, 30-in., and rotary 
21-in. A positive splined multiple clutch 
is provided for the emergency drum low 
speed. The drum low friction and emer- 
gency clutch is outside the post bearings 
at the driller’s position; the drum high 











12-cylinder engines through selective transmission 


friction clutch on the lineshaft inside 
the post bearings on the rotary drive 
side, and the rotary friction clutch is 
on the lineshaft outside the post bear- 
ings on the rotary drive side. The rotary 
table is 20'/ in. in diameter. 


Shafts 


There are three main shafts, line, 
cat, and drum, that are mounted on self- 
aligning roller bearings. Drum low and 
catshaft drive is outside the post bear- 
ings on the driller’s side. In the drum 
low and high friction clutches the air- 
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KEEPING THE MUD CLEAN IN 
DEEPEST EAST TEXAS TEST! 


THE 


Y2SOWL 
SHALE SEPARATOR 


¢ 


AND SAMPLE MACHINE 


Here is the Thompson Shale Separator doing a thorough job of cleaning 
mud on the Hunt No. 1 Bailey & Martin test well. The well, now down 
approximately 5,000 feet, will go to 9,500 feet—the deepest test well ever 
drilled in East Texas. 


THE THOMPSON SHALE SEPARATOR is the most eco- 
nomical and simplest method of removing shale from mud 
while drilling. By thoroughly cleaning and recondition- 
ing the drilling mud, you can reduce the wear and actu- 
ally prolong the life of critical drilling equipment. It has 
proved so useful and essential that it is now considered 
standard equipment with many major oil companies and 
independent drilling operators. Operates entirely from 
the flow of mud—does not require any other means of 
motivation power. This, in itself, is a highly desirable 
feature, since there are no motors or other auxiliary units 


to maintain, repair, or replace. Nothing to get out of 
order that can’t be repaired easily and quickly. 


THE SAMPLE MACHINE—A boon to drilling operators 
and geologists alike—a sample machine which provides 
accurate foot-by-foot cuttings. Mounted on side of sepa- 
rator—easily accessible. Often declared to be worth the 
entire cost of machine! 


THOMPSON TOOL CO. 


IOWA PARK, TEXAS 


KEEPS DRILLING MUD CLEAN — PROVIDES TRUE SAMPLES OF CUTTINGS 
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J. F. Garrison, driller with 25 years’ service with Hunt Oil Company, 
at the controls of the drawworks 


Side view of the rig with shale sepurator driven by mud flow in the foreground 
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operated mechanism is built integral 
with the clutch. During drilling a gear 
tooth clutch on the lineshaft is disen- 
gaged and permits the catshaft and the 
drum low drive to remain stationary. 
Low, high, and lineshaft drive chains 
are 2'4-in. pitch, double width and the 
catshaft and rotary idler drive have 
2'%-in. pitch single width chains, 
Sprockets are machine cut and the teeth 
flame-hardened. Low drum clutch, line- 
shaft drive, drum high clutch, rotary 
clutch, and drum rotary idler sprockets 
are mounted on roller bearings to in- 
sure free running and maintain chain 
alignment. The rotary drive sprocket is 
bolted and keyed to the drum idler 
sprocket. A guard separates the line- 
shaft to the drum idler drive from the 
rotary table drive sprocket preventing 
mud from entering the inside idler drive 
from the rotary chain. 


Brakes 


The hydromatic brake on the draw- 
works is cradle mounted on the rotary 
table drive side. It is equipped with a 
multiple jaw clutch mounted on the 
brakeshaft, which engages with jaws on 
the end of the drumshaft to engage the 
brake. The clutch is operated by a hand 
shifter. 

The length of the plain drum in the 
drawworks is 40 .in. and diameter is 25 
in. The tapered drumshaft strength has 
a 3 to 1 factor and 60,400-Ib. line pull. 
Eight lines were being used on the 
blocks with four layers on the drum. 
Capacity of the drum using 1 %-in. line 
is 2800 ft. 

Brakes on the drawworks are full 
wrap, self-energizing, and have 325 de- 
grees lining contact on the rims with a 
multiplying leverage of 54 to 1. Brake 
rims, 914 in. wide and 46 in. in diame- 
ter, are press forged steel and are bolted 


between two flanges in double shear. , 


The rims are individually water cooled 
by a forced circulating system built 
into the drawworks and controlled from 
the driller’s position. Brake toggles are 
equipped with roller bearings. There is 
an equalizer on the live end of each 
band, which has 10 brake blocks 1% 
in. by 9 in. by 12 in. A friction locking 
device on the brake lever permits setting 
the brake to feed off smoothly or to hold 
a load when the driller is away from his 
post. 


Driller's Controls 


All controls are conveniently arrang- 
ed at the driller’s position with one hand 
lever operating the drum low and high 
clutches, one for the rotary friction 
clutch, and one for the master clutch 
and brake. Variable pressure valves are 
used to control the friction clutch op- 
erations. The valves are hand operated 
and are used in conjunction with an in- 
dependent foot operated throttle. Com- 
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ressed air for clutch ue : sup- — 
ied by a two-stage, air coo -type 2 WY) VE 
sabe driven from the compound- Yaseen \Q Ae } 
ing transmission. Air is stored in a con- | ~~ SS 
tainer 22 in. by 72 in. at 100-Ib. pres- ; 
sure. In addition to the three lever-con- 
trolled valves described above, a fourth 
hand lever is used to control the two 
clutches in the transmission and a foot 
dal controls the low speed emergency 
clutch, which is for a low speed positive 
drive and is used only for extreme load 
or air supply failure. Control of the 
cathead is by a foot pedal. A safety fac- 
tor is provided in operation of the fric- 
tion clutches and should the air supply 
fail, friction clutches will disengage. 
Other controls at the driller’s position 
include hand and foot throttles for the 
engines and air pressure gauges. The 
weight indicator is mounted directly in 
front of the drawworks within a few 
feet of the driller’s position. Hand and 
foot levers hooked together control the 
first engine and the second and third en- 
gines can be controlled by hand inde- 
pendent of the first engine, or if desired 
the second engine can be connected with 
the first engine when all the power is 
required for the drawworks. By means 
of the foot throttle the driller can hold 
the brake and hand operate the lever to 
engage the friction clutches. The mas- 
ter disk clutch and neutral brake on the 
compounding transmission forward en- 
gine shaft is primarily for selection of 
speeds on the three forward and one 
reverse selective transmission. A visual 
indicator at the driller’s position pro- 
vides for shifting the transmission 
clutches at the proper speeds to avoid 
fast engaging. 





Selective Transmission 


The selective transmission is located 
behind the drawworks on a substructure 
panel approximately 5 ft. below the 
derrick floor. It is an independent unit 
between the compounding transmission 
and the drawworks. Drives from the 
compounding transmission and the 
drawworks are in oil tight guards, flood 
lubricated. The substructure panel can 
be arranged on the same level as the 
drawworks or stair stepped as shown in 
the illustrations, which is desirable on 
high derrick-substructures to allow the 
engines, compounding transmission, and 
pumps to be on the ground level. All 
shafts in the selective transmission are 
mounted on self-aligning roller bear- 


(Continued on Page 80) 





Top—Drawworks and rotary table of 
the new rig from the rotary side 
Center—Two of the VU-420 hp. bu- 
tane engines that power the rig. 
The compressor for the air actuated 
clutches is in the foreground 

Bottom—Radiators of the engines 
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Above—View from the driller's side of the Drawworks, showing the Water Cooled Cathead a 
Instrument Panel. Entire Unit controlied by Variable Air Pressure Control Valves at Driller's Positic 


A 


Right—Front view of Drawworks showing 
Hydromatic Package with Fluid Level 
Control and Totally Enclosed Telescopic 
Pressure Lubricated Rotary Chain Guard 


Ma 











Left—Side view illustrating the compactness of the Rig 
and concentration: of unit weight on ground level. Also 
showing 4!/, x6 Gardner-Denver Wash Down Pump and 


Friction Clutch V-Belt Drive. 











Below—Opposite to Radiator view of Climax 
VU-420 Drilling Power Units, with Gardner-Den- 
ver ADR 6!/, x 3!/, x4 Compressor for Air 

System. 














SERVING THE OIL AND GAS INDUSTRIES ) 





(Continued from Page 77) 

ings. The input shaft sprocket has 72 
teeth and use 1'/-in. quadruple chain. 
Chains for the low, second, and high 
speed drives are 2-in. pitch triple strand 
chain, whereas the reverse drive is ob- 
tained through herringbone gears. 

The engine compounding transmis- 
sion is designed for use with three en- 
gines with a combined power output of 
1250 hp. Four shafts, 
three for the engines and one for the 
inside mud pump, are provided in this 
transmission. An extension from the 
rear engine shaft is used to drive the 
outside mud pump, 20 V-belts being 
used for each pump drive through fric- 
tion clutches controlled by air pressure 
from the driller’s position. The mud 
pumps are two 7 '4-in. by 18-in. 357-hp. 
units. A master friction clutch is 
mounted on the first engine shaft to 
control the power output to the selec- 
tive transmission. The neutral brake is 
combined with the clutch control to aid 
in speed selection. This clutch is also 
controlled from the driller’s position. 

Lubrication to the main drive chains 
is provided by two oil pumps arranged 
so that they can be removed from the 
outside of the case. Drive chains are 


approximately 


on the side of the case out of the path 
of the main drive chains. The oil is 
pumped from the strainer and reaches 
the sprockets and chains under pressure. 

Among the improvements of design 
and construction in this compounding 
transmission are: The gear tooth 
clutches on the compounding drives, 
alemite lubrication to all shaft main 
bearings, roller-type bearings alemite 
lubricated, and an enclosed and pro- 
tected oil strainer in case and main drive 


Rear of rig showing mud pumps 
and suction lines 
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chain breaks. The engine drive couplings 
are 4'% in. self-aligning and permit 
complete shaft assemblies to be removed 
as a unit from the case without removal 
of other parts from the shaft. 


Engines 


The three V-12 (60°) 4-cycle en- 
gines operating on butane that power 
the drawworks develop a maximum of 
420 hp. at 1100 r.p.m.—a total of 1260 
hp. These engines can be operated with 
natural gas or gasoline. The compact de- 
sign of the engines provides light weight 
and short overall length. The crankcase 
is of heavy one-piece construction rib- 
bed for strength, and the seven-bearing 
crankshaft is carried in precision type 
steel-back babbitt-lined bearings. Cyl- 
inders are cast in pairs from close-grain- 
ed cast iron and have wet cylinder 
sleeves to simplify maintenance and 








Selective transmission is mounted on 
a sub-panel below the drawworks and 
above the compounding transmission 


lengthen operating life and economy. 
Pistons are cast from aluminum alloy 
ribbed and fitted with five rings. Piston 
pins are of the full floating type. Bore 
and stroke are 7 in. and 7 in., respec 
tively. 

Valve rocker arms, push rods, and 
springs are fully enclosed for protection 
and are pressure lubricated. The over- 
head valves have inserted valve seats. 
Full pressure lubrication by a positive 
driven gear pump supplies oil from the 
30-gal. oil sump at about 30-lb. pres- 
sure to all moving parts. Oil is kept 
clean by filters. 

The engines are equipped with special 
carburetion chambers for high horse- 
power output with low fuel consump- 
tion. Four single 2-in. carburetors are 
used with diaphragm-type pumps. With 
dual ignition each cylinder has two 
spark plugs for greater ignition flame 
and dependability should one plug fail. 
Design of the engines permits them to 
operate over a wide range of speeds 
without encountering criticals. A cen- 
trifugal fly ball type governor running 
on anti-friction bearings provides speed 
control adequate for normal service. 
Hydraulic governors can be used for 
extremely close speed regulation. Cool- 
ing water passages in the engines are 
deep and widely spaced around the cyl- 
inder heads and valves. Cooling water 
enters the cylinder block where the 
heat is greatest, thus maintaining uni- 
form temperatures. The water circula- 
tion is provided by a large circulating 
pump of 200-gal. capacity through the 
engines and large radiators that are as- 
sembled in nine full-length sections per 
radiator. 
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DEPENDABLE POWER 


FOR DRILLING RIGS 

















irOK 
SL rly 
ENGINE & PUMP COMPANY 


OUSTON DALLAS SAN ANTONIO. KILGORE 





FOR DIFFICULT 
OPERATIONS 


MORE than 50 


| 


PETRO-CHEM 
ISO-FLOW* FURNACES 





are now operating at 
fiuid outlet temperatures over 


The basic design of Petro-Chem Iso-Flow* Furnaces 





permits prefabricated construction of the entire 
furnace with attending economies of erection labor 






and time . .. requires less materials (critical and 


otherwise) and negligible maintenance. 


lso-Flow* Furnaces are not limited in size or capacity 
and fulfill every requirement of oil refining service. 


PETRO-CHEM beEvELopMENT CO., inc. 


120 EAST 41st STREET, NEW YORK 17, N.Y. 


Representatives: Faville-Levally Corp., Chicago 
Bethlehem Supply Co., Tulsa, Houston, Los Angeles 


"Reg. U. S. Pat. Off. Patents issued and Pending 
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TCC and Houdry Fixed-Base Processes 


rare 





HE catalytic cracking of petro- 

leum is one of those absurdly sim- 
ple processes that has required great en- 
gineering ingenuity to expand into a 
commercially profitable operation. Al- 
though the chemical reactions involved 
are complex and not entirely under- 
stood, the process itself is simple—the 
passage of oil V apors overa solid adsorb- 
ent catalyst with the heavy molecules 
broken into gasoline of high octane 
number, coke, and gases. Many sub- 
stances are known to catalyze the re- 
action. Among them are activated nat- 
ural clays, natural bauxites, and nu- 
merous synthetic gels, such as silica- 
alumina. The general reaction attracted 
the attention of E. J. Houdry in France 
in the early 1920’s, when he was search- 
ing for a better fuel for automobiles. 
This was the beginning of the long re- 
search and development program re- 
quired to bring the process to commer- 
cial success. 

Today, Houdry Process -Corporation 
is concerned with two major catalytic 
cracking processes. Although these two 
processes, the thermofor catalytic 
cracking and Houdry fixed-bed proc- 
esses, do not resemble each other from 
the overall engineering viewpoint, they 
are both designed to accomplish the same 
result, namely to produce high octane 
gasoline from heavier oils or to treat 
gasoline for octane and stability im- 


THE PETROLEUM ENGINEER, May, 1944 


xp High octane gasoline manufactured by these 


two major catalytic cracking processes 


provement. Both are based on the same 
fundamental principles accumulated 
from years of research, development, 
and commercial experience in catalytic 
treatment of hydrocarbons. Although 
the TCC process in itself is compara- 
tively new, those responsible for its de- 
velopment were able to approach their 
problems with years of catalytic re- 
search, development, and commercial 
background. 

Contrasted with the simplicity of the 
basic process is the complexity of the 
commercial units in which it is carried 
out. For this reason, one extremely im- 
portant factor involved in the success- 
ful commercialization of a catalytic 
process is a thorough knowledge and 
appreciation of the importance of de- 
tail. It is difficult to conceive a success- 
ful process if this factor has not been 
recognized and given proper considera- 
tion. 


Basic Catalytic Reaction 


The basic catalytic reaction is gen- 
erally conducted at a temperature be- 
tween 800 and 1000° F. and at pres- 


sures varying from atmospheric to 50 
lb. per sq. in. In some operations, steam 
is added to the charge to lower the par- 
tial pressure of the oil vapors, in order 
to prevent condensation of oil in certain 
portions of the equipment, as one of the 
factors controlling the reactions, and as 





by ‘] B Pp richeolt and R _H Vewton 


Houdry Process Corporation 


a regulator on the extent of carbon de- 
posit. 

The rate of oil flow is in the range of 
from one to three liquid volumes per 
volume of catalyst per hour. As the 
basic reaction proceeds, coke is formed 
as a deposit on the catalyst and the 
catalyst becomes less active. It is then 
necessary to restore the original activity 
of the catalyst, which is done through 
a step known as regeneration, which step 
comprises burning of the carbon deposit 
through the use of air. 

The regeneration is possibly the most 
important single step in the process and 
as catalytic cracking has developed, has 
been accomplished by several ingenious 
means. The first method was to use a 
fixed catalyst bed and alternately pass 
oil vapors through this bed to conduct 
the cracking operation and then pass air 
through the bed to effect the reactiva- 
tion of the catalyst. The Houdry fixed 
bed process was the earliest commercial 
process and employs this principle, util 
izing an integrated valve control to 
effect the cyclic operations necessary. 
Another principle that has been com- 
mercially developed is that of moving 
both the catalyst and the vapors. This 
principle is employed in the TCC pro- 
cess, which has reached commercial op- 
erations during the last year. In this 
process, catalyst in pellet or bead form 
is moved through the reactor and the 
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regeneration kiln where the reactions 
and the reactivation are effected, means 
of transport being specially designed 
bucket elevators coupled with gravity 
flow. 

In addition to providing for the in- 
termittent use of the catalyst, a major 
problem has been that of thermal bal- 
ance in the units. The cracking reaction 
is endothermic whereas the combustion 
of the carbonaceous deposit is, of course, 
exothermic; however over the entire 
cycle of cracking and regeneration a 
tremendous quantity of heat is evolved 
and must be removed from a commer- 
cial plant. The quantity of heat to be 
removed varies with the type of charg- 
ing stock and degree of cracking and 
necessitates that commercial units be 
quite flexible in their heat removing ca 
pacity ; 

Although the catalysts used are quite 
rugged, they are nevertheless damaged 
by high temperatures and one of the es- 
sential factors in plant design is that 
precise temperature control be obtained 


during regeneration. In the TCC process 
the water circulates through heat-ex- 
change pipes located in the regenera- 
tion kiln, thus removing heat through 
direct generation of steam at high pres- 
sure. This is accomplished in the Hou 
dry fixed-bed process by limiting the 
amount of carbon deposited on the 
catalyst and by removing the excess 
heat of regeneration by means of a cool- 
ing medium for which a molten salt is 
employed. The heat removed by the salt 
is converted into useful energy through 
generation of steam in a boiler separated 
from the catalytic section of the plant. 
In order to provide the active, coke- 
free catalyst required for satisfactory 
cracking, the amount of carbon that is 
allowed to accumulate on it before re 
generation is small and thus, if satisfac- 
tory conversion is to be realized, a short 
exposure of catalyst to oil is necessary. 
This requires a frequent changing of the 


cyclic values in the fixed-bed process, 


or a rapid turnover of the catalyst in 
the TCC process. 





Regeneration 


In the fixed-bed process, regeneration 
is effected by the use of air at 45-lb. 
pressure. For reasons of economy, the 
spent regeneration fumes are expanded 
through a gas turbine to provide the 
power required to drive the air com 
pressor and very often to produce ex 
cess electrical power. In the TCC pro- 
cess, regeneration is effected at low 
pressure, hence the power requirements 
are small. 

The nature of the reaction requires 
uniform contact between the oil vapors 
and the catalyst, as it is highly desirable 
to utilize each unit of catalyst to sub 
stantially the same extent. This has re 
quired much study, but has been suc 
cessfully accomplished in separate ways 
because of other requirements of the 
two processes. 

The first large scale unit, employing 
the Houdry 
placed in operation at Paulsboro, New 


fixed-bed process was 


Jersey, in 1936. This plant was man 


ually operated ind the minimum on 


Catalytic cases in a recent Houdry unit installation 
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stream time was about 30 min. It was 
found, however, that shorter on-stream 
times were desirable in order to increase 
the output of gasoline per unit of cat- 
alyst. To achieve this it was necessary 
to employ control. 
With the shorter on-stream cycle, it 


automatic valve 
was also necessary to increase the rate 
of combustion during regeneration, 
which led to the use of air under pres- 
sure. A combination of short cycle and 
pressure regeneration has been used in 
ill subsequent Houdry fixed-bed crack- 
ing units and has resulted in a great in- 
crease in the rate of carbon removal and 
1 proportionate increase in the produc- 
tion of gasoline from a given volume of 
catalyst. 


In the use of the short cycle, the de- 
velopment of a suitable control or cycle 
timer was an engineering problem of 
considerable magnitude, but it was suc- 
cessfully solved. Not only does the cycle 
timer open and close valves and control 
other operations at the proper time, but 
it also serves as a safety feature to pre- 
vent accidental mixing of oil and air 
streams, which might occur through 
failure of some of the secondary equip- 
ment. In the case of mal-operation of a 
valve or the failure of certain equip- 
ment to function mechanically, the 
timer is automatically stopped and an 
ilarm sounded. In this manner, it is al- 
ways assured that the previous opera- 
tion called for by the timer has been 
completed before a subséquent opera- 
tion is begun. 

In the first automatically controlled 
plant, one cycle timer was used to con- 
trol the operation of a single catalyst 
case, necessitating the use of six timers 
in the plant. Although this original 
equipment is still in service, in one in- 
stance, two complete plants consisting 
of more than 12 catalytic cases are now 
being controlled by one timer. 

The first three fixed-bed plants con 
structed employed water cooling in the 
cases for the removal of the heat lib- 
erated during regeneration. Later, be- 
cause of certain mechanical difficulties 
with the water cooling system, and fur- 
ther, in order to improve temperature 
control, a cooling system employing 
molten salt was substituted for the 
water cooled system. It was fortunate 
that this improvement was made for 
without the use of a salt system the 
fixed-bed treating operation, so effec- 
tively conducted in connection with 
production of aviation gasoline distil- 
lates, could not have been nearly as suc- 
cessful as it has proved. 


Numerous improvements have been 
made in the design of the air and oil dis- 
tributing elements within the catalyst 
cases. Some of these have been in the 
nature of mechanical improvements, in 
order to enhance the distribution of the 
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fluids and control of the temperatures; 
others have been materials in order to 
improve the serviceability of the equip- 
ment. 


Purging the Catalyst 


A very important process develop- 
ment has been the use of vacuum in ad- 
dition to steam for the purging of oil 
and air vapors from the catalyst after 
the on-stream and regeneration phases 
of the cycle. Earlier, steam at moderate 
pressures had been used to effect the 
purging operation, but the improved 
method was adapted to effect better re- 
moval of oil from the catalyst and to 
avoid the adverse effect of steam thereon 
at high temperature and relatively high 
pressure. Further, changes were made in 
the method of repressuring the cases, in 
that use of steam was eliminated and 
the particular fluid involved was sub- 
stituted. 

From the process design standpoint, 
the importance of charging oil in vapor 
phase has been studied and here steam 
can be used as a vaporizing medium 
with negligible adverse effect upon the 
catalyst. Accordingly, when processing 
heavy oils, steam may be utilized not 
only as a control over the dewpoint of 
the case charge, but also to control the 
distribution and extent of the catalyst 
deposit, because its presence causes a 
lowering of the oil partial pressure. Part 
of the steam is introduced into the heat- 
er to decrease cooling and to lower the 
flash temperature in the tar separator, 
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the overhead from which constitutes the 
case charge. The rest of the steam is 
added in the superheated state directly 
to the vapor stream leaving the tar sep- 
arator. This serves to raise the tempera- 
ture of the tar separator overhead above 
its dewpoint so as to evaporate entrained 
material and further to offset heat losses 
in the vapor line between the tar sep- 
arator and the catalytic vessels. Through 
the skillful use of these features, it has 
been found possible to charge increas- 
ingly heavier stocks. Some plants have 
been operating with a case charge hav- 
ing an endpoint greater than 1000° F. 

As the thermofor catalytic cracking 
process has been in commercial opera- 
tion for only about 6 months, a great 
number of modifications based on com- 
mercial operations are not to be expected 
during this short time. The units now 
coming into production, however, re- 
flect several modifications over the first 
units designed, mostly based on pilot 
plant operation. Probably the most im- 
portant of these has been the solid bed 
type of reactor, which has resulted in 
simpification of design and offers an 
economical construction for the proc- 
essing of corrosive stocks. As in the 
case of the fixed-bed Houdry units, an 
improvement in purging was rapidly 
developed, namely use of a solid bed of 
catalyst to insure thorough contact of 
the steam with the catalyst. Without 
doubt the next year will suggest other 
improvements for incorporation in ex- 
isting or new units. 
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Oil in Refinery Boiler Feed 


i wes 


N A number of occasions the ques- 

tion has been asked whether there 

is a device on the market that indicates 

directly the quantity of oil in boiler 
feedwater. 

So far as the writer knows, there is 
not. Without question such an “oil indi- 
cator” would be of value and the inven- 
tor would do well to let the world know 
about it. Unlike the maker of Emerson’s 
famous mouse trap, the world will not 
build a path to the door of the inventor 
of an oil indicator unless he makes it 
known in some way or other that he has 
such a device to sell. 

In view of the lack of a real “‘oil indi- 
cator,” it seems that the most practi- 
cable way in which to determine the 
presence of oil with ordinary standard 
equipment is to install a good feedwater 
filter in the line. 


a aph orst 


Place a pressure gauge ahead of the 
filter and another gauge behind it so 
that the pressure drop through the filter 
can be observed at all times. When clean 
it will be found that the pressure drop 
is slight. As oil accumulates in the filter 
cloths the pressure drop increases. A 
curve can be plotted between time and 
dirtiness, based on the pressures, which 
will enable one to know with surprising 
exactness the amount of oil in the cloths 
at any time after installation. 

If the filter is a good one, that is, if it 
extracts all the oil, as it should, the ex- 
act amount of oil can be determined by 
weighing the cloths while dirty and 
again when clean. The difference in 
weights, of course, is the weight of the 


oil. 
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Creole Petroleum to Double 
Venezuelan Refining Capacity 


x+ Committee weighs plan to enlarge 


existing plants or build new refinery 


CCORDING to an high official of 
the Creole Petroleum Corpora 


tion, an afhliate of the Standard Oil 
Company (N. J.), that corporation 
will either enlarge its existing refineries 
in Venezuela to the extent of doubling 
the present capacity, or will erect an 
idditional new refinery. 

The move is in fulfillment of an 
igreement between ( reole and the Ven 
ezuelan government made about a year 
ago. The project is scheduled for com- 
pletion as soon as conditions permit, but 
not later than 5 years after cessation 
of the war against the Axis powers. 

Preliminary steps, which will lead to 
Creole’s decision regarding whether to 
enlarge present refineries or to build the 
new refinery are now nearing comple- 
tion. Since early February, a committee 
of Creole’s technical experts has been in 
Venezuela weighing the various factors. 
By the time this is published, the com 
mittee will have returned to the United 
States to submit its recommendations. 


Creole now has two refineries operat 


Refinery at La Salina 


ing in Venezuela with a combined ca- 
pacity of about 40,000 bbl. per day. The 
first, a crude topping unit operating on 
light Lake crude, is located at La Salina 
on the eastern shore of Lake Maracaibo. 
The second, a vis-breaker operating on 
Quiriquire and Jusepin crudes, is located 
on the river San Juan ‘near Caripito in 
eastern Venezuela. Regardless of wheth 
er these refineries are enlarged, or a new 
refinery built, the move will result in 
ipproximately doubling Creole’s present 
Venezuelan refining capacity; in either 
case, a full range of products, including 
aviation gasoline, will be manufactured. 

The committee studying the project 
consists of John Kalb, representing pro- 
duction; Brian Mead, representing re 
fining; E. L. Kares, representing engi- 
neering; M. G. Gamble, representing 
marine, and J. E. 
adviser. 


Lindroth, economic 


Before departing for Venezuela in 
February, this committee conducted an 
exhaustive survey and study of the mat- 
ter in this country. This included the 


types of refinery equipment for process- 
ing Venezuelan crudes of qualities now 
known to be available, the extent of 
the alterations required to expand and 
revise present refineries, the technical 
and engineering problems involved, th« 
availability of sites for a new refinery 
with regard to crude supply, transport, 
marine and shipping facilities, etc. 
These studies were continued in Vene 
zuela and the committee, on its return, 
will present its recommendations. 

Prior to August 19, 1943, the afhli 
ates of Standard Oil Company (N. J.), 
operating in Venezuela, included the 
Lago Petroleum ( ompany and the 
Standard Oil Company of Venezuela. 
By dissolution and merger, Creole Pe 
troleum Corporation, on that date, be 
came the successor and operator of the 
properties. Officers of the company are 
C. H. Lieb, president; J. L. Cluley, vic« 
president and treasurer; L. F. McCol 
lum, A. T. Proudfit, and J. A. Clark, 
vice presidents, and M. H. Eames, secre 
tary. 


Creole's visbreaker at Caripito 


THE PETROLEUM ENGINEER, May, 1944 





REFINERY OPERATION 














cm A . . 
: : « “— oe , . —— 
3 . ~ ten Re Mo bee ” 
. * neg 2 7 aes 
SO were 4 P me 
“* 4 : es ae 
t , 


® Completely equipped Pilot Plants and 
a modern Laboratory are in 24-hour 
operation at Foster Wheeler's Carteret 
works. Its facilities ce utilized to deter- 
mine the basic designs for commercial 
processes, including fluid catalytic crack- 
ing, polymerization, precise fractionation 
and others. Data on chemical reactions 
to 1500°F. and 3000 Ib. pressure per 
square inch are obtained. 


The Laboratory and Pilot Plants, manned 
by experienced personnel, are at the 
disposal of the petroleum and chemical 
industries for the investigation of present 
and post war problems. 


FOSTER W 
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\ e are now concluding work upon our portion of 
the construction program sponsored by agencies of our 
Government for the production of high octane avia- 
tion motor fuel, and now have available every facility 
necessary to the speedy, economical and workmanlike 


construction of petroleum processing plants or units. 


Mip-CoNnTINEN 
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When Maxim Heat Recovery 
Silencers provide steam or hot 
water for heating or processing 
purposes no extra fuel is used. The 
source of heat is simply engine 
exhaust gases normally wasted. In 
nearly all cases it is necessary to 
silence the exhaust outlet and 
Maxim Heat Recovery Silencers 
provide this necessary silencing 
plus the very important saving 
possible through the production 
of usable steam or hot water with- 
out additional fuel cost. 

As a matter of operating efh- 
ciency this is obviously good practice at any time, but 
in wartime the possibility of conserving fuel takes on 
even greater importance. 

Maxim Engineers will be glad to discuss the appli- 
cation of Heat Recovery Silencers to your Specific 
problem. Descriptive Bulletins WH-100, WH-102 and 
WH-103 will be sent on request. 

. * . . 

Maxim Silencers without the heat recovery feature 
are available for effective silencing of internal com- 
bustion engine exhaust or intake, steam engine ex- 
haust, air compressor intake, vacuum pump discharge, 
blower intake and discharge. Engine exhaust silencers 
available with or without spark arrestor. Bulletins on 
request. Please give details. 
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I—Steam Outlet 

2—Safety Valve Connection 

3—Dry Pipes 

4—Steam Space 

5—Water Line 

6—Shells—Cylindrical to withstand 
steam pressure and pulsating 
gas flow 

7—Inlet Head 

8—Pressure Gauge Connection 

9—Expansion Joint—permits dry 
operation 

10—Water Gauge Connections 


|\1—Cleanouts — provide easy access 
for cleaning heating surface 

12—Inlet Bleeder Tube 

13—Extended Heating Surface— 
forming conduits for leading ex 
haust gases from one attenvat 
ing chamber to the other 

14—Insulated Intermediate Head 

15—Outlet Bleeder Tube 

6—Feed Water Deflector Plate 

\7—Feed Water Connection 

8—Exhaust Gas Outlet from side 
conduits formed by extended 
heating surfaces 


THE MAXIM SILENCER CO. 
90 Homestead Ave., Hartford, Conn. 
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Higher Yield 
Higher Octane 


MORE 
FIGHTING 
FUEL 


ENGINEERING 


CORPORATION 
PETROLEUM REFINING ENGINEERS 
DIERKS BLDG. KANSAS CITY, MO. 
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We call your attention to A 
CALAPOR LONG FIBRE INSULATING 
AND FINISHING CEMENT the covering capacity 
of which is 46 sq. ft. 1 in. thick per 100 Ibs. 


specialty of unexcelled merit: 
CALSEAL FIBRATED EMULSION 
for weatherproofing. Fewer pounds give 
greater coverage. 


INSULATIONS ¥ SPECIALTIES 


LIGHT IN WEIGHT..EFFICIENT ADAPTABLE TO SERVICE 





ALAPOR MANUFACTURING CO. 


ice: Hibernia Building, New Orleans, La. Factory: 5521 Clinton Drive, Houston, Texas 








Fig. 6003—Class 600-pound Cast Steel 
Gate Valve. Has flanged ends, out 
side screw rising stem, bolted flanged 
bonnet, and taper wedge solid disc 






















In American Industry, the March of Time 
has become a gallop. Almost daily new prod- 
ucts and processes are brought out of the 
laboratory and put into mass production. 


But the pace is never too swift for POWELL 
Engineering. As fast as new demands for flow 
control equipment arise, POWELL is ready 
with valves that ‘‘will do the job,’’ for Powell 


performance is pre-determined. 


So don’t risk valve failures by installing 
valves that were not specifically designed to 
meet your requirements. Consult POWELL 
Engineering first. 


\ : | Fig. 1503—Class 150-pound Cast Fig. 3003—Class 300-pound Cast 
Steel Gate Valve. Has flanged ends, Steel Gate Valve. Has flanged ends, 
outside screw rising stem, bolted outside screw rising stem, bolted 










flanged borinet, and taper wedge flanged bonnet, and taper wedge 
solid disc solid disc. 
The Wm. Powell Co. The complete Line of Powell Cast Steel Valves includes Globes, 
Dependable Valves Since 1846 Angles, Gates and Checks in a wide range of sizes, and for all pres- j 
eek a 2 sure classes from 150 pounds to 2500 pounds, inclusive, to meet 
Cincinnati 22, Ohio every requirement of the Oil Industry. 
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by catalytic cracking - 
. 1936. | 
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produce aviation fuel 
by catalytic cracking 
. 1937. 


First process to 
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Army Specifications 
for aviation fuel... 


1938. 
* 


| HOUDRY 

| PROCESS CORPORATION 
: WILMINGTON, DELAWARE 

' Houdry Catalytic Processes and the T.C.C. Process 


| ere ovailable through the following licensing 
i agents to oll Americon refiners, subject to ap- 
provol by the United States Government. 





BECHTEL-McCONE-PARSONS CORP. 
Los Angeles, California 
* 


THE LUMMUS COMPANY 
New York City, New York 


e CATALYTIC , 
Ki 


OCESSES | 







Fay. 
POR yy, 


Copyright 1944, Houdry Process Corporation 
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KA ; ; PATE CENTRIFUGAL PUMPS 


Trade-Mark 


THE “Karbate’’ Model A Centrifugal Pump, with 
a trouble-free rotary seal, is now available for the 
chemical process industries. From inlet to outlet, 
liquids handled by the pump are in contact with 
“Karbate”’ material, a treated carbon stock that is 
resistant to practically all corrosive fluids . . . in- 
cluding mixtures of acids, sach as HCl and H.SO,. 
Outstanding features of the ‘‘Karbate’’ Model A 
Centrifugal Pump are: 
e All ’’Karbate” construction 


e No chance for metallic contamination of 
liquid 
e “‘Karbate” rotary seal eliminates use of 


stuffing box—non-metallic compression 
member—no springs to rust 


e All gaskets confined 


The registered trade-mark ‘“Karbate”’ distinguishes products 
of National Carbon Company, Inc. 


* BUY UNITED STATES WAR BONDS x 
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for corrosive liquids 







Special “Karbote” Seal 





Because “Karbate”’ materials have exceptional re- 
sistance to extremes of thermal shock, sudden tem- 
perature variations of the fluid cannot damage the 
pump. Leakage is completely avoidable with 
reasonable care. Maintenance costs are extremely 
moderate. 

Furnished in 3 sizes, the largest lifting fluids 
against a 100-foot head, the pump has proved itself 
in prolonged tests and has been giving satisfactory 
plant service for several years. 

Our representatives will gladly furnish details 
on the pump characteristics and on the corrosive 
liquids it is now handling. 


NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide and Carbon Corporation 
JCC 
Carbon Products Division, Cleveland 1, Ohio 
New York, Pittsburgh, Chicago, San Francisco 
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The patented FLUOR Air-Cooled Muffler exerts a 
snuffing action to extinguish incandescent particles 


in exhaust gases... like blowing out a match. 


The jet action imparted to the exhaust gases to- ough mixing of exhaust gases and ventilating 
gether with thorough mixing of the cool air with air and to reduce the possibility of expelling dan- 
these hot gases at the ejector cone createsa highly — gerously hot and burning particles. Lower exhaust 
turbulent flow which tends to snuff out any stack temperatures (250° F—350° F.) also tend 


sparks in the muffler stack. to cool off and extinguish the sparks. 


The large diameter stack is designed to slow 


ft All designs for FLUOR Air-Cooled Mufflers are fully 
protected by U.S. Patents and Patents Pending. 


down exhaust velocity, to permit more thor- 


FLUOR 


ENGINEERS - MANUFACTURERS + CONSTRUCTORS 


PROCESS PLANTS AND EQUIPMENT FOR THE OIL, GAS AND ALLIED INDUSTRIES 


THE FLUOR CORPORATION, LTD:, 2500 SouTH ATLANTIC BLVD., LOS ANGELES 22 « New York, Pittsburgh, Kansas City, Houston 
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SIZE: 16%" x 11%", PRINTED IN 
TWO COLORS ON HEAVY CARD 
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A PIN-UP CHART THAT EVEN 
EXPERIENCED ENGINEERS AND 
VALVE BUYERS MAY FIND HELPFUL 


This easily read chart 16°34” x 11°s” covers the 5 major considera- 
tions that determine the selection of valves. 


1. The fluid, from a corrosive standpoint, determines whether the 
valve should be made of brass, iron, steel, etc. 


2. Temperatures, from the point of view of continued performance, 
determine valve materials and end connections. 


3. Pressure determines the standard class to employ; and, secondar- 
ily, valve materials. 


4. Size determines valve capacity, end connections and valve materials. 


5, What the valve is to do determines whether to use cock, gate, globe, 
check, pressure-reducing valve, etc. 


HOW 10 KNOW VALVES This data is compressed into the READING-PRATT & CApDy chart 


“how to select valves.“ Experienced men will find it an excellent 
A companion chart to ““hew to se- . , ay" 
leet cditeen”” Wisiie tniemn dm Meade prompter when they are discussing valves, and new men in in 
quickly gates, globes, checks and dustry will find its information an invaluable guide. Copy sent 


cocks. Shows their distinct differ- gladly. Address our offices in Reading, Pennsylvania. 
ences in appearance, the services 
to which each is suited, how each 
operates and where each should be 


cid: Address Reading, Pa ofc RE ADING:PRATT &CADy 


MANUFACTURERS OF 
READING CAST STEEL VALVES AND FITTINGS « PRATT & CADY BRASS AND IRON VALVES 
D'ESTE VALVE AND ENGINEERING SPECIALTIES 


Reading, Pa., Atlanta, Boston, Chicago, Denver, Houston, Los Angeles, New York, Philadelphia, Pittsburgh, San Francisco 


" A. DIVISION @ AMERICAN CHAIN & CABLE COMPANY, Inc., BRIDGEPORT + CONNECTICUT 
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Braden offers the experience accumulated in twenty 
years of designing and manufacturing many thousands 
of Sectional Steel Buildings for the Oil Industry. 


From your specifications Braden engineers will design steel buildings 
that exactly meet your particular requirements, complete including 
craneway, crane and hoist equipment. Braden Sectional Steel Build- 
ings have the stamina of permanent structures, with the added 
advantage of quick dismantling and re-erection when required at 


another location. 


The large number of Braden Buildings that 
are being used are proof of their suitability 


to meet the specifications of the Oil Industry. 


BRADEN STEEL CORPORATION 


1007 East Admiral Blvd. Tulsa 3, Oklahoma 


Subsidiary of MOORLANE COMPANY 


Gulf Coast Branch Office: 1314 Esperson Bldg., Houston 2, Tel. C-4-5918. Representatives: 1815 South Baltimore Ave., Kansas City 8, Mo 
1101-05 Grant Street, Amarillo, Texas, Tel. 2-5262; 902 Central Bidg., Wichita 2, Kansas, Tel. 5-1965; Odessa, Texas 


BRADEN STEEL BUILDINGS 
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Petroleum Refining As 
A Chemical Industry 





x4 Remarkable future advancements 
in the production of petroleum 
chemicals predicted 


by Gastav Enloff 


Director of Research, Universal Oil Products Company 


£ he petroleum industry is increas- 
ingly becoming known as a chem- 
ical industry. Its current and projected 
processes are aimed at the production 
of pure compounds having precise char- 
acteristics, particularly in respect to 
octane ratings. As the industry con- 
tinues to develop, it will become more 
and more a starting point for a vastly 
greater number of useful chemical de- 
rivatives than are produced from coal, 
which has been for many decades a pri- 
mary source of hydrocarbon derivatives, 
such as dyes, drugs, explosives, per- 
fumes, and flavors. With the products 
from coal carbonization as raw mate- 
rials, 500,000 chemical compounds have 
been made. As the predominating sub 
stances in coal and coal tars are aro- 
matic, the possible derivatives are lim- 
ited to those of an aromatic character. 
The newer developments in petroleum 
chemistry have opened a field of much 
broader scope, particularly in the field 
of derivatives of aliphatic hydrocarbons. 
In this latter group the reaction possi- 
bilities are almost unlimited. The num- 
ber of starting materials of parafhn 
structure increases from one compound 
having one carbon atom to the molecule 
to 35 isomeric compounds having 9 
carbon atoms per molecule. The num 
ber of olefin hydrocarbons containing 
9 carbon atoms in 153, which further 
extends the field of possible chemical 
derivatives. The chemical industry built 
upon petroleum as a raw material is a 
minor one compared to that which will 
eventually develop. At the present time 
it represents less than 1 per cent by 
weight of the crude oil refined last year. 

The effect of the present war on 
petroleum refining has been markedly 
to accelerate chemical process develop- 
ments, some of which were already be- 
ing used before the war began. In the 
years preceding Pearl Harbor refining 
processes were aimed primarily at in- 
creasing both the quantity and the qual 
ity of motor fuels and lubricants from 
each barrel of oil processed. In this 
period the octane ratings of motor and 
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aviation fuels were increased by utiliz- 
ing the better hydrocarbons made avail- 
able by the application of chemistry and 
chemical engineering. 

In the last two years of war, proc- 
esses have been catapulted out of the 
laboratory into commercial scale opera 
tion, which would have required ten or 
more years for their development under 
peacetime conditions. The speed was 
caused by the great demands for avia- 
tion gasoline to fuel military planes, for 
synthetic rubber to take the place of 
supplies cut off by the Japanese invasion 
of Malaya, and for high explosives such 
as TNT and ammonium nitrate. 


In 1930 the octane number of regu- 
lar grade gasoline averaged about 60 
and premium grade 70. At the time of 
our entry into the war in 1941, the 
octane number of regular grade gaso- 
line had increased to about 75, whereas 
premium grades averaged about 80. In 
1930 fifty-six per cent of United States 
Army Air Corps aviation fuel require- 
ments were met by gasolines having 
anti-knock ratings from 58 to 65. The 
remaining 35 to 42 per cent was met by 
fuels having octane numbers of about 
87. The octane rating requirements for 
aviation gasolines have risen steadily. 
In 1934 the United States Army Air 
Corps carried out the first full scale air- 
plane experiments on 100-octane num 
ber fuel and in 1937 army fuel for pur- 
suit aircraft was standardized at this 
quality. At the present time United 
States Army aviators are using super 
fuels having performance characteris- 
those of 


tics exceeding 100-octane 


number. 

During the period from 1930 to 1942 
the use of commercial airplanes for both 
passenger and express transportation in- 
creased many fold. In 1930 commercial 
airlines carried about 375,000 passen- 
gers, whereas in 1942, 3,690,000 pas- 
sengers were transported. The cargo 
planes in 1930 transported 360,000 lb. 
of goods and 39,000,000 lb. in the year 
1942. It is predicted that in the postwar 
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period air transportation will be enor- 
mously increased. 


Hydrocarbon Separation 


The physical difficulties of separating 
individual hydrocarbons from petro- 
leum and natural gas by early available 
fractionation processes acted for a long 
time as a brake on their commercial re- 
covery and hence on the manufacture 
of chemical derivatives from them. Most 
of the work on the recovery of pure 
hydrocarbons from petroleum was in 
the separation of the constituents of 
natural gases, or refinery still gases, as 
these contain principally methane, 
ethane, propane, and the butanes, which 
can be separated in specially designed 
fractionating equipment, One of the 
early results of this separation was the 
use of regulated amounts of butanes to 
give proper vapor pressure to gasolines. 

The introduction of super fraction- 
ating equipment for the separation of 
individual hydrocarbons from _petro- 
leum and its products greatly encouraged 
attempts to produce individual hydro- 
carbons. Where the industry was con- 
tent for a long time to obtain distillate 
fractions of relatively wide boiling 
ranges, super-fractionators have now 
permitted the separation of hydrocar- 
bon fractions boiling within narrow 
ranges. Without the utilization of these 
newer types of fractionators, progress 
in the recovery of individual hydrocar- 
bons and the manufacture of hydrocar- 
bon derivatives would have been great- 
ly retarded. 


Hydrocarbons in Gasoline 


The chemists and engineers working 
in the petroleum refining industry have 
brought all their combined capabilities 
and acumen to bear on improving proc 
esses and manufacturing products of 
definite chemical composition. Prior to 
1930, little was known of the individual 
hydrocarbons and their percentages 
present in liquid portions of crude oil, 
and there is much still unknown regard- 
ing the individual components. The first 
project for the separation and identifi- 
cation of hydrocarbons in petroleum 
was established in 1927 by The Ameri- 
can Petroleum Institute, financed by 
John D. Rockefeller and Universal Oil 
Products Company. In 16 years of work 
in the Bureau of Standards Laboratory, 
Dr. Rossini and associates have isolated 
52 individual hydrocarbons from the 
fractions of seven representative naph- 
thas boiling up to 176°C. Three of the 
naphthas were from Texas fields and 
one each from fields in Oklahoma, Penn 
sylvania, Michigan, and California. 


From these naphthas six normal par- 
afhns, 19 isoparaffins, 16 cycloparafhins, 
and 11 aromatic hydrocarbons have 
thus far been separated. The work re- 
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W herever the drums of war beat—in battle zones from 


tiny islands in the far Pacific to outposts that rim the arctic, must be 
transported drums of gasoline that are the very life-blood of Victory 

. to help supply this vital fuel, Hanlon- Buchanan is supplying 
Butanes and Stabilized Natural Gasoline—STA-VOL-ENE the “Natural” 
known throughout the World. 


Hanlon-Buchanann 
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REFINING 


ported was most complete in the sep- 
aration of paraffins and cycloparaffins 
boiling from 40 to 102°C., and for 
aromatics boiling up to 160°C, It is 
concluded that the gasoline fractions of 
crude oils are characterized by the rela- 
tive amounts of normal paraffins, isopar- 
affins, alkylcyclopentanes, alkyl cyclo- 
hexanes, and aromatics that they con- 
tain. It is interesting to note that none 
of the naphthas contain detectable 
amounts of 2, 2, 3-trimethylbutane, or 
2, 2, 4-trimethylpentane. 

In the fractions of a Mid-Continent 
petroleum boiling higher than gasoline, 
11 more individual hydrocarbons have 
been isolated and identified. Six of these 
are aromatic in character, three are par- 
tially hydrogenated alkyl naphthalenes, 
one is a phenylcyclopentane, and one is 
a paraffin, normal dodecane. The hydro- 
carbons in lubricating oils are princip- 
ally polynuclear hydrocarbons made up 
of six membered rings, either partially 
or completely hydrogenated, with alkyl 
substituent groups. Both normal and 
isoparaffin hydrocarbons are present, but 
individual compounds in these groups 
have not been isolated. 





























































Rapid and effective methods of sep- 
arating gasoline hydrocarbons have been 
developed at the Bureau of Standards so 
that estimates of the kind and quantity 
of hydrocarbons in petroleum fractions 
can be made more rapidly. The methods 
involve the use of silica gel for selec- 
tively adsorbing aromatic hydrocarbons 
and sulphur compounds and subse- 
quently removing the sulphur com- 
pounds from the aromatic fraction by 
another adsorbent step. The desulphur- 
ized aromatic fraction and the non-ab- 
sorbed fraction comprising naphthenes 
and paraffins are separated into small 
fractions by distillation. The eight pos- 
sible aromatic compounds boiling be- 
low 160°C. are readily obtained and 
the individual paraffin and naphthene 
hydrocarbons are also obtainable by ef- 
ficient fractionation methods. Knowing 


the exact nature and amount of the 
compounds present in gasolines enables 
closer application of scientific princi- 
ples in refining processes and we can, 
therefore, expect much greater develop- 
ments in the near future. The oil indus- 
try now has a consciousness in respect to 
chemical compounds from petroleum 
that was absent in eras preceding the 
injection of science into its industrial 
projects. 


Thermal Cracking 


The cracking process, which has been 
such a great factor in the conservation 
of petroleum resources, has contributed 
largely to the transformation of petro- 
leum refining into a chemical industry. 
The olefin and aromatic hydrocarbons 
formed in cracking are more reactive 
than the paraffin and naphthene hydro- 
carbons present in straight-run petro- 
leum fractions, and as a result, the pro- 
duction of hydrocarbon derivatives 
from petroleum has been greatly stimu- 
lated. Besides more than doubling the 
amount of gasoline obtainable from 
crude petroleum, the thermal cracking 
process has supplied enormous quantities 
of hydrocarbon gases containing larger 
amounts of olefins, and these have been 
converted into high octane rating poly- 
mer gasolines and chemical derivatives. 


Catalytic Cracking 


The wide application of catalysts in 
the cracking of petroleum is an out- 
standing contribution to the war effort 
in producing aviation gasoline. This 
process is a basic improvement over 
thermal cracking, which makes possible 
not only the production of motor fuels 
of higher antiknock rating but of aro- 
matic hydrocarbons as well, including 
benzene, toluene, and the xylenes. The 
hydrocarbon gases from these operations 
contain increased amounts of butylenes 
and butanes as compared with those 
produced in thermal cracking reactions. 
Catalytic cracking not only produces 
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Fig. 1. Fixed bed catalytic cracking process 
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gasolines of higher octane rating than 
thermal cracking, but also produces in- 
creased yields, which places it in the 
first ranks of crude oil conserving proc- 
esses developed by the industry. 


A. Fixed bed catalytic process. 
The first catalytic cracking processes 
were known as fixed bed processes. 
Granules or pellets of natural silicate 
minerals or synthetic silica-alumina 
composites were employed in stationary 
beds through which preheated oil vapors 
were passed to effect their conversion. 
After a period of service during which 
carbonaceous materials were deposited 
on the catalyst granules, the stream of 
oil vapors was diverted to contact with 
fresh catalyst and the carbonaceous de- 
posits were burned off with air or flue 
gases containing oxygen. 

Fig. 1 shows the flow in the fixed 
bed catalytic cracking process. The gas 
oil charge passes first in heat exchange 
relationship with heavy gas oil from 
the fractionating column of the plant, 
and then in heat exchange with cracked 
products from the catalyst towers. The 
partially heated charge then passes 
through a heater in which it is vapor- 
ized, and the vapors pass through a 
catalyst bed while the other bed is reac- 
tivated. The products of cracking are 
fractionated in standard equipment to 
produce gases, stabilized gasoline, and 
heavy gas oil, which may be recycled 
with the charge or thermally cracked 
in an auxiliary plant. 


B. Fluid catalytic process. The 
catalytic cracking process known as 
the fluid flow type involves the use of 
catalyst in finely powdered condition 
maintained in turbulent flow by the 
stream of oil vapors in a cracking zone. 
The spent catalyst is subsequently sep- 
arated, and r-activated with air by 
burning off the carbonaceous deposit. 
The regenerated catalyst is then con- 
tacted with fresh oil vapors from the 
heating tubes. Fig. 2 shows a flow in a 
plant of this type. 

The raw oil charging stock, usually 
as oil, is preheated by heat exchange 
with a recirculating stream on the first- 
stage fractionating column. It then goes 
to the catalyst-to-oil heat exchanger, 
where it receives further preheating 
from a stream of catalyst that circu- 
lates between the exchanger and the re- 
generator. Any additional heat required 
by the reactor is supplied by means of 
a fired tubular heater. The raw oil then 
enters the reactor riser, where it comes 
into contact with the hot regenerated 
catalyst flowing from the regenerator. 
The oil is now completely vaporized, and 
the catalyst is fluidized to a relatively 
light condition so that the mixture 
flows upward into the reactor. Usually 
recirculated process gas or steam is in- 














FORGED WELDING FITTINGS are strong, uniform, 
enduring. Tube Turns method of forging seamless 
steel tubing over curved expanding mandrels, thus 
distributing metal evenly around the walls, makes 
fittings still stronger, still more dependable. Metal 
structure is more dense and close-grained — finer even 
than that in the high quality seamless tubing from 


which TUBE TURN fittings are made. 


This manu- 
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facturing process/is exclusive with TUBE TURNS. 

TUBE-TURN welding fittings withstand extreme 
velocities, high pressures and corrosive wear better 
because they are TUBE-TURNS’ forgings! Send for 
catalog and engineering data book No. 111. 


TUBE TURNS (iInc.), Louisville, Kentucky. Branch 
Offices: New York, Chicago, Philadelphia, Pittsburgh, Cleve- 
land, Dayton, Washington, D. C., Houston, San Francisco, 
Seattle . . Distributors located in all principal cities. 
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Fig. 2. Fluid catalyst cracking plant 








jected into the reactor riser to aid in 
fluidizing the mixture. 

The vapors leaving the reactor carry 
some of the catalyst fines with them. 
The major portion of these catalyst 
fines is recovered by passing the vapors 
through cyclone separators. The re- 
mainder of the fines is recovered as a 
slurry at the bottom of the fractionat- 
ing column. 

The products of the reaction are then 
fractionated in the first-stage fraction- 
ating column and gas-concentrating 
equipment, from which a gasoline cut 
is returned to the second-stage reactor 
for treating—usually at a somewhat 
lower space velocity and temperature. 
Heat is supplied to the second-stage re- 
actor principally by hot catalyst from 
the regenerator, the catalyst-to-oil ratio 
in this stage being relatively high. From 
the second-stage reactor the treated 
product passes to the second-stage frac 
tionating and gas-concentrating sec 
tions for separation. 

The air required for combustion of 
the carbonaceous material on the spent 
catalyst enters at the base of the re- 
generator risers and carries the catalyst 
upward into the regenerator. The re 
generated catalyst flows into the draw 
off well, down to the two reactors, and 
on to the catalyst-to-oil heat exchanger. 

The fluid flow process may be oper- 
ated single stage, the gasoline produced 
being given its finishing treatment by 
chemical or physical methods other than 
recontacting with the cracking catalyst. 

C. Moving bed catalytic process. 


In another type of operation known as 
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the moving bed process, catalyst pellets 
or beads move downward through a re- 
actor and oil vapors either pass counter- 
current to the catalyst flow or concur 
rent with it. The spent catalyst is ele- 
vated mechanically to the top of a re- 
generator, in which it moves downward 
against a rising stream of air that re- 
stores its activity for further use in 
cracking. 

Fig. 3 shows the flow in a plant em- 
bodying the moving bed operation. The 
oil charge, which is an intermediate gas 
oil fraction from a crude oil topping op- 
eration, is vaporized in a heater and 
enters the bottom of the reactor to flow 
countercurrent to the moving bed of 


catalyst particles. Any catalyst dust 
formed by abrasion is separated, and the 
cracked vapors are subjected to the cus- 
tomary fractionation step to recover 
gases, gasoline, and gas oil fractions. 
The spent catalyst from the bottom of 
the reactor is mechanically elevated and 
introduced to the top of the regenerator 
wherein it flows downward against a 
rising stream of air to burn off car 
bonaceous deposits. From the bottom of 
the regenerator the catalyst passes to 
another elevator, which raises it to a 
sufficient height to permit its flow to 
the reactor. 


Gasoline Inhibitors 


To avoid losses in refining cracked 
gasolines containing olefinic hydrocar 
bons that tend to form gummy deposits 
on storage, due to oxidation, very small 
amounts of chemicals are added to arrest 
their gum-forming tendencies. These 
compounds are designated as inhibitors; 
they have an anti-oxidant action and 
prevent the formation of peroxides, 
which accelerate gum formation. 

The types of compounds that have 
been found effective as inhibitors com- 
prise certain phenols, amino phenols, and 
amines. It is frequently possible to sta 
bilize a cracked gasoline by the addition 
of an active inhibitor in a concentra- 
tion as low as 0.001 per cent by weight 
of the gasoline, and the use of amounts 
greater than 0.006 per cent is seldom 
necessary. Such concentrations corres- 
pond to about 1 molecule of inhibitor to 
40,000 molecules of gasoline hydrocar- 
bons. About 85 per cent of all marketed 
gasolines now contain inhibitors, and 
the cause of petroleum conservation has 
been thereby greatly advanced. 


Polymerization of Olefins 


One of the outstanding and the earli 
est contributions to making the oil in- 
dustry a chemical one was the discovery 








Fig. 3. Moving bed catalytic cracking process 
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There are several important reasons why, 
among qualified pipe welders, Midwest Welding 
Elbows have earned a reputation for exceptional 


dimensional accuracy and uniformity. One reason 
is because the included angle of 90° or 45° be- 
tween the machine-beveled ends is always exact 
. . . both ends are simultaneously machined as 
shown at the right. The elbow’s final sizing in 
compression makes it possible for the fixture to 
clamp it in accurate position—so the center-to- 
end dimension is always the same. 








Shown here is one of the machines espe- 
For data on all the advantages of Midwest cially built by Midwest for simultane- 

‘ ; , ously machine-beveling both ends of 

Elbows ... and the other Midwest Welding Fit- Midwest Welding Elbows and holding 
tings ... ask for Bulletin WF-41. the included angle within extremely 


close limits. Special fixtures and special 
MIDWEST PIPING & SUPPLY CO., Inc. tools were also developed for this work. 
Main Office: 1450 South Second St., St. Louis, Mo. Similar machines with three heads are 


Plants: St. Louis, Passaic (N.J.) and Los Angeles | used for finishing Midwest Tees. 


Sales Offices: Chicago—645 Marquette Bldg. * Houston—229 Shell Bldg. 
Los Angeles—520 Anderson Street * Tulsa—533 Mayo Bldg. 
New York—(Eastern Division) 30 Church Street 


f 


LL 


MIDWEST 


WELDING FITTINGS 


IMPROVE Piping p.° 
SAVE fag DiStGN, 


REDUCE costs 
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of the process using the solid phosphoric 
acid catalyst. Propylene and butylenes 
present in cracked gases were converted 
into gasoline of over 80-octane num- 
ber, a much higher rating than that of 
the gasoline produced as the direct re- 
sult of thermal cracking. This process 
has conserved and is conserving many 


millions of barrels of crude oil by more - 


profitably utilizing cracked gases, which 
prior to its discovery were burned under 
stills and boilers. A number of the solid 
phosphoric acid catalyst units operating 
in refineries, are producing codimer gas- 
oline, which upon hydrogenation yields 
an aviation gasoline component. 

Sulphuric acid is also used as a cat- 
alyst in polymerizing olefins to produce 
polymer gasoline. 

A. Solid phosphoric acid catalyst. 
The solid phosphoric acid catalytic pro- 
cess for polymerization of olefins in 
cracked gases is an integral part of a 
large number of cracking plants. By 
suitably correlating temperatures, pres- 


sures, and rates of flow, the character 
of the liquid polymers can be varied. 
Operation on stabilizer overhead frac- 
tions, i.e., principally propane, propy- 
lene, butanes, and butylenes, produces 
polymer gasolines of 80 to 82-octane 
rating. Polymerization of the butylene 
fraction yields isooctene mixtures, which 
are hydrogenated to isooctanes of 95- 
octane rating. 

Fig 4 shows the flow in a catalytic 
polymerization unit employing solid 
phosphoric acid catalyst. The catalyst 
towers are arranged so that they can 
be operated either in parallel or in series. 
Stabilized polymers are used in the ab- 
sorber to retain any unpolymerized ole- 
fins and return them to the polymeriz- 
ing step. 

B. Hydrocodimer. An increasing 
use is being made of the solid phosphoric 
acid polymerization process for the pro- 
duction of polymers, which when hy- 
drogenated give high octane ratings, 
the hydrogenated material being known 
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Fig. 4. U.O.P. catalytic polymerization unit 
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as hydrocodimer. In this process gases 
containing butylenes as their major 
olefinic constituents are employed, and 
operating conditions are adjusted to 
yield products having the desired octane 
rating. 

C. Isooctanes. By subjecting butane. 
butylene mixtures to contact with solid 
phosphoric acid or sulphuric acid poly- 
merizing catalysts, isooctenes are pro- 
duced, which are hydrogenated to iso. 
octanes, including 2, 2, 4-trimethyl- 
pentane (the standard isooctane havin 
100-octane rating) and also the 2, 2, 3- 
and the 2, 3, 4- compounds. These iso- 
octanes are contributing to the superior 
quality of our present aviation fuels, 
In the postwar period they will be used 
in aviation gasoline and may be used in 
motor fuels for civilian cars when en- 
gines are designed that can use them 
efficiently. 


Dehydrogenation of Butanes 


To produce increased amounts of 
gaseous olefins for polymerization and 
for use in alkylation reactions, a catalytic 
dehydrogenation process has been devel- 
oped that operates on butanes separated 
by fractionation from refinery or nat- 
ural gases. When normal butane is 
charged, butylenes are obtained that can 
be further dehydrogenated in a second 
processing step to form butadiene for 
the synthetic rubber industry, or the 
butylenes can be used to alkylate iso- 
butane. 


This same catalytic process may also 
be applied to the dehydrogenation of 
propane or mixtures of propane and 
butanes to produce olefins for poly- 
merization. 


Hydroforming of Naphthas 


The process of hydroforming (cata- 
lytic reforming of gasolines or naph- 
thas in the presence of hydrogen) was 
originally developed to produce high 
octane rating fuels from naphthas of 
low octane number. However, it now 
operates on selected charging stocks for 
the production of toluene and produces 
motor fuel stock and aviation stock as 
by-products. Hydroformed products 
are highly aromatic and toluene is re- 
covered from fractions of proper boil- 
ing range by solvent extraction. This 
method of producing toluene is a chem- 
ical conversion process. The hydroform- 
ing process produces many times the 
amount of toluene obtained from coal 
tars. 


In hydroforming, regulated amounts 
of hydrogen are mixed with the naph- 
tha charge before contact is made with 
the catalysts and by suitably interrelat- 
ing temperature, pressure, time of cata- 
lytic contact, and the ratio of hydro- 
gen to naphtha, dehydrogenation rather 
than hydrogenation occurs so that aro- 
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Something new has been added to engine 
cylinders . . . a new process to lengthen cylinder 
life and give the engine greater reliability . . . 
more hours of continuous operation. 

Porus-KroMeE, applied to cylinder bores by 
the Van der Horst process, multiplies cylinder 
life 4 to 20 times, ring life 3 to 5 times, and 
reduces the risk of piston seizure. 

Porus-KromE isn’t anything like the chro- 
mium most people know, decorative chromium, 
except that both are chromium. It is 250 to 750 
times thicker than decorative chromium and 
isn’t bright and beautiful because it is a bearing 
surface and contains thousands of tiny pores 
or pockets which retain lubricating oil. 


The application of Porus-KroME varies be- 
cause every engine is different and has its own 
characteristics of operating conditions and wear 
experience. The Van der Horst process begins 
with a study of wear rates, service requirements, 
etc., which form the basis for the specification 
of the work to be done. 

Our engineers are ready to make this pre- 
liminary study with your engineers at your 
convenience. In this way, you can have the 
facts before you when deciding on improvements 
to be made in your postwar engines. 


VAN DER -ast POIRUS = IROL 
[Vuliiylia Engine Life 


VAN DER HORST CORPORATION OF AMERICA Stan’ new yore 


AN AFFILIATE OF CRESEER INDUSTRIES 
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matics are formed and the production of 
olefins and carbon is suppressed. Fig. 
5 shows the flow in a plant designed for 
hydroforming naphtha. 


Alkylation of Isobutane 


Processes for alkylating isobutane 
with olefins to produce liquid isopar- 
affins have been developed to supple- 
ment processes involving first polymer- 
ization of gaseous olefins to liquid ole- 
fins and then hydrogenating the liquid 
products. The production of liquid iso- 
paraffin hydrocarbons by alkylation is 
a one step process as contrasted with the 
two step process involving first poly- 
merization and then hydrogenation. 

A. Thermal process. Isobutane is 
alkylated with ethylene at temperatures 
of the order of 550°C. and pressures of 
the order of 5000 Ib. per sq. in. In this 
process neohexane (2, 2, dimethylbu- 
tane) is formed. Neohexane has an oc- 
tane rating of 94, is very susceptible to 
tetraethy] lead, and possesses a volatility 
that makes it a highly suitable com- 
ponent in aviation gasolines. 

B. Sulphuric acid process. The 
alkylation of isobutane with butylenes 
is catalyzed by sulphuric acid of about 
90 to 100 per cent concentration. Low 
temperatures of about 0 to 10°C. are 
used to reduce the oxidizing tendencies 
of the acid. The alkylates produced have 
octane ratings of the order of 93 and 
are used in aviation fuel blends. 


The general flow in a plant for alky- 
lating isobutane with butylenes in the 
presence of sulphuric acid is shown in 
Fig. 6. The charge consists of a propor- 
tioned mixture of isobutane and buty- 
lenes in which the isobutane is in molal 
excess. A certain amount of the catalyst 
is consumed during the reaction and 
makeup acid is added to offset the loss. 
The mixture of acid and reactants is 
circulated through a cooler to maintain 
the temperature necessary to minimize 
the oxidizing effects of the acid. 


C. Hydrogen fluoride process. Hy- 
drogen fluoride is a catalyst that is used 
commercially in the alkylation of iso- 
butane with olefins. Ordinary tempera- 
tures can be employed and alkylate 
products having octane numbers of the 
order of 93 are produced. Addition 
compounds of hydrogen fluoride and 
hydrocarbons are easily decomposed to 
liberate hydrogen fluoride for reuse in 
the process. 


Fig. 7 shows the flow of the process 
when liquid hydrogen fluoride is used 
as a catalyst in alkylating isobutane 
with butylenes. The .charge is a mix- 
ture of isobutane and butylenes with 
the former in moderate excess. The 
major portion of hydrogen fluoride is 
recycled from the settler and further 
portions are recovered from the alkylate 
product by stripping and by moderate 
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Fig. 6. Sulphuric acid isobutane alkylation process 
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heating of residual products. A treater 
containing a granular solid is interposed 
between the deisobutanizer and the 
fractionator for recovering normal bu- 
tane, so that the last traces of fluorine 
are removed. 


Alkylation of Benzene 


Benzene may be alkylated either with 
ethylene or propylene to produce respec- 
tively ethylbenzene and isopropylben- 
zene (cumene) in the presence of solid 
phosphoric acid catalysts. The benzene 
and the olefin are pumped through sta- 
tionary beds of the catalyst and the 
products are fractionated to recover the 
alkylated derivatives and unreacted ben- 
zene and olefin for recycling. 


Isomerization of Paraffins 
A. Normal butane. Isobutane be- 


ing the key hydrocarbon in paraffin 
alkylation processes, a shortage devel- 
oped, and processes for the catalytic 
isomerization of normal butane to iso- 
butane were developed for increasing 
the available supply. In these isomeriza- ~ 
tion processes some of the first catalysts 
used were composites of aluminum 
chloride and alumina, but newer de- | 
velopments utilize a flow in which alum- 7 
inum chloride is dissolved in liquid nor- 
mal butane charged to the process and 
reaction is brought about as the solu- 
tion passes through a bed of granular 
carrier and the aluminum chloride is 
continuously deposited thereon. Fig. 8 
shows the flow in the latter type of 
process. 

B. Normal pentane and normal © 
hexane. Normal pentane and normal 

(Continued on Page 110) 








Fig. 7. HF alkylation of isobutane 
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N designing the world’s largest butadiene plant, the 
Neches Butane Products Company faced one of the 
toughest control jobs ever tackled. Even the initial 
step of obtaining pure normal butylene was compli- 
cated by the hairline differential between its boiling 
point and those of accompanying hydrocarbons. 
Foxboro Instruments were specified for the vast ma- 
jority of control jobs in this plant...and were as- 
signed WPB priorities among the highest of any war- 
time projects! More than 320 Foxboro Instruments, in- 
cluding 272 Stabilog Controllers, now automatically 
control this operation, from the input gathering 


---f0 control both units of the 
_ Port Neches Butadiene Plant! 


pipelines to the final delivery of purified butadiene! 

This important new installation is merely another 
example of the petroleum industry's preference for 
control systems based on the famous Stabilog Con- 
troller. For more than 15 years, Foxboro’s Stabilog 
Controller has been the leading stabilizing controller. 

Today, with the additional refinement of HYPER- 
RESET, Stabilog Controllers deliver process stability 
never even approached before! 

Write for detailed Stabilog Controller Bulletin A-330. 
The Foxboro Company, 130 Neponset Ave., Foxboro, 
Massachusetts, U. S. A. Branches in principal cities. 


Every step in the flow through this 
plant is handled by automatic 
control instruments. Foxboro sup- 
plied the majority of these instru- 
ments... over 320, in all. 
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Fig. 8. Normal butane isomerization 
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hexane fractions of paraffinic gasolines 
are now being isomerized with alumi- 
num chloride catalysts, using operations 
similar to those employed in the iso- 
merization of normal butane. With 
proper modifications of temperatures, 
pressures, and flows, isopentane and iso- 
hexanes have been produced in satisfac- 
tory yields. As morc is learned about the 
mechanics of these reactions and the 
technique necessary for conducting 
them on a large scale, they will find fur- 
ther application in producing hydro- 
carbons of more highly branched struc- 
ture from naphtha fractions having in- 
ferior antiknock ratings. 


Triptane 


Triptane is the most powerful hydro- 
carbon known for use in internal com- 
bustion engines. Its antiknock proper- 
ties are of such magnitude that no com- 
mercial engine has been built capable 
of utilizing the full power value of pure 
triptane. When used as a component of 
aviation gasoline, it would enhance the 
performance of present day aircraft en- 
gines and make possible the design of 
future engines of even greater power 
and efficiency. 

Although its existence has been 
known for years and some of its physical 
properties have been determined, trip- 
tane has been a laboratory curiosity be- 
cause the known methods of producing 
it involve the classical but impractical 
Grignard reaction. Reported costs for 
producing triptane in very small 
amounts in the laboratory by these 
methods have run to such fantastic fig- 
ures as $3000 per gal. It has been re- 
ported that a batch of triptane was pro- 
duced for experimental purposes at a 
cost of $40 per gal. A new triptane 
process has been developed that could 
produce triptane for less than $1 a gal. 


Regarding the effect of motor fuel 
improvement-on aerial warfare, it is fit- 
ting to quote the following passage 
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from “Victory Through Air Power” by 
Major Alexander P. deSeversky: 

“What if a new fuel, so light and compact 
that it solves the problem of range, were sud- 
denly developed? ... What if the efficiency of 
engines were raised to cut down gas consumption 
toa fraction of the present consumption? It was 
not so long ago that I flew with engines consum- 
ing 0.7 pound of gasoline per hour per horse- 
power at cruising speeds. Recently, in long-range 
pursuit flights, my engine consumed only 0.35 
pound—a decrease of 100 per cent which means 
double the range, double the striking power, or 
a combination of both. Another such doubling 
of engine efficiency would, at one sweep, give the 
present Condor type of Nazi bomber, with a 
range of five to seven thousand miles, more 
than enough to lay the entire United States wide 
open to bombing, even with the existing Axis 
aviation equipment. The same kind of transfor- 
mation would be achieved if the specific weight 
of fuels were cut in half.” 


Diesel Fuels 


The combustion characteristics re- 
quired in diesel fuels are opposite in 
character to those inherent in a good 
gasoline. The diesel fuel must ignite by 
the heat of compression, and the best 
fuels of this character are of the knock- 
ing variety. This tendency is measured 
by comparing the performance of a test 
fuel with mixtures of cetane and alpha 
methylnaphthalene, the centane being 
the knocking hydrocarbon and the 
naphthalene being the non-knocking 
component. Corresponding to the use 
of octane numbers in rating gasoline, 
cetane numbers rate diesel fuels, and for 
satisfactory operation, values of over 40 
cetane numbers are considered desirable. 
As many light diesel fuels, which con- 
sist of straight run gas oils and inter- 
mediate boiling range cracked fractions, 
have low cetane numbers, recourse is 
had to the use of special additives that 
alter combusion characteristics in the 
direction of increased knocking and 
corresponding ease of ignition. Some of 
the better known diesel fuel additives 
are ethyl nitrate, amyl nitrates, and 
acetone peroxide. These compounds 
may be used in amounts from 0.5 per 
cent and higher, one limitation being 
that they may unduly depress the flash- 





point of the fuel. Excessive amounts 
lower the engine economy and instigate 
corrosion troubles. 


Lubricating Oils 


In the last decade or so the petroleum 
refiner has made remarkable advances 
in the technique of lubricating oil man- 
ufacture. Not only have lubricating 
hydrocarbons been synthesized, but the 
properties of both natural lubricants 
from petroleum and the synthetics have 
been improved by the addition of small 
amounts of modifiers, which include 
pourpoint depressors, viscosity index 
improvers, oxidation inhibitors, oiliness 
agents, and materials for enabling the 
oils to stay in place and stand up under 
extreme pressure conditions. The devel- 
opment of these addition reagents has 
called for great ingenuity in the applica- 
tion of chemical and physical principles, 

High molecular weight lubricant hy- 
drocarbons have been made by poly- 
merizing olefin hydrocarbons from 
pig using metal halide catalysts 
such as aluminum chloride. 

After experimenting with an enor- 
mous number of additives for lowering 
the pourpoint of wax-containing lubri- 
cants, a condensation product of chlo- 
rinated wax and naphthalene known as 
parflow was developed that permits a 
controlled depression of the freezing 
point, and the inclusion of paraffin wax, 
which actually improves the lubricating 
properties of the oils at the high temper- 
atures encountered by oil films in auto- 
mobile engine cylinders. 

Specific prepared compounds of the 
most diverse character are used to im- 
prove the viscosity index of lubricants; 
these include high molecular weight 
olefin polymers, resins, acids, and esters. 

The oiliness of the lubricant may be 
measured in terms of the tenacity with 
which it adheres to bearings, particu- 
larly under high pressure conditions. 
Many types of reagents have been used 
to increase this property. High molecu- 
lar weight aliphatic acids such as oleic 
have been used and also mildly oxidized 
vegetable oils. In the case of lubricants 
employed at extremely high pressures, 
compounds containing sulphur and 
phosphorous have been added to cause 
mild corrosion of bearing surfaces and 
a consequent smoothing effect. 


Oxidation inhibitors (in lubricating 
oils) include naphthols, naphthylam- 
iries, aniline derivatives, and sulphur 
compounds. 


Synthetic Rubber 


Alkylation of benzene with ethylene 
to produce ethylbenzene and then sty- 
rene by catalytic dehydrogenation is 
now being practiced on a large scale to 
produce the second compound essential 
to the manufacture of buna-S rubber 
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CONSOLIDATED ENGINEERING CORPORATION 


Gil) Soctwmetoe™ 


A new tool for analytical control, research and development 
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| * Consolidated Mass Spectrometer is an elec- 
tronic instrument for the qualitative and quantitative analy- 
sis of complex gaseous or liquid mixtures. Samples of 0.1 cc 
liquid or 10 cc gas including as many as fifteen components 
can be analyzed by this instrument with a remarkable de- 
gree of accuracy. Contrasted with the many hours and even | 

















trometers 
= search problems, 


clear physics. 


noon © yilt particu- 


tion of specific re 


larly those involving "¥ 


Consolidated Engineerine days required for the accurate analysis of such mixtures by 
It sesesina OO ote to develop vectra customary chemical methods, most samples are analyzed 
Conger ne spectrometer Seah completely in a half hour to two hours by Mass Spectrometer 
penne er ere —- ae the etl technique. 
pee years which cri an carried on 


Spectrome 
solidated Moss wir note 
d was aided | 
pérative work 


Under war-time restrictions the mass spectrometer is now being applied 
specifically to the analysis of charge-stocks and feed streams in the manufac- 
ture of high octane aviation gasoline and synthetic rubber, providing a super- 
ior control that permits far more efficient plant operation. One user of the 


4 for their work 1" 
na large meas 
of eminent 










Y d engineers. Consolidated Mass Spectrometer analyzed over 200 samples in two weeks, 
physicists 0” ch stoff is continu: and reports that within six months sufficient savings were made in plant opera- 
Consolidated’s rere development of peso tion to pay for the instrument. 
d in the r an 
ously er a the mass — gosto Unlimited possibilities for the development of new products and for the 
nen in its use. For t operating designing of more effective control techniques are available through the use 
of new te now 


lidated instrument, of this new industrial tool. 


g 1es, $s 
abo a 
mn leadin refiner ies an \ f tor ' 
offered under an agreement that assures 
uty e 
$s ome pa icipe@ ion in f tur 
cu t t rt t 


‘evelopments: CONSOLIDATED ENGINEERING CORP. 








1255 EAST GREEN STREET ee oe ae, CALIFORNIA 


THE PETROLEUM ENGINEER, May, 1944 111 





REFINING 


LLL | 


OIL GAGING STEEL TAPES 





here is the No. C1280 
tape with the new 
i Chiome Clad line. Its 
» Jet black markings are 


‘crack, chip or peel. 
The six ounce bob No. 
88 is solid brass. 
Write for free Cat- 
alog No. 12 and 
see the tapes at 
your supply store. 


ae Eee 
PS ae BS Tale 


PR St ced 


OF HA/N 


SAGINAW, MICHIGAN 


TAPES - RULES . 


New York City 


PRECISION TOOLS 


112 





needed in such large quantities for mil- 
itary and civilian uses. The butadiene 
is produced by the catalytic dehydro- 
genation of normal butylenes and bu- 
tane, and from ethyl alcohol. The pres- 
ent national synthetic rubber pro- 
gram calls for an annual production of 
735,000 tons of buna-S rubber. [so- 
butylene is derived from the catalytic 
cracking process and polymerized with 
pentadiene to make butyl rubber. 


Other Chemical Derivatives 


The number of derivatives produci- 
ble from petroleum is almost unlimited, 
and its utilization for the production of 
individual hydrocarbons and their de- 
rivatives is scarcely touched. In the face 
of increased demands for motor and 
aviation fuel, the need for better utiliza- 
tion of natural hydrocarbons and their 
derivatives will continue to increase. 
Present processes employed in synthesiz- 
ing a relatively few hydrocarbons will 
undoubtedly prove to be a great stimu- 
lus and incentive for developing other 
processes and other special hydrocarbon 
products. The petroleum chemist is al- 
ready in the business of producing hy- 
drocarbons in the motor fuel field and 
has commercialized processes for manu- 
facturing isooctane, cumene, dixane, 
neohexane, benzene, and toluene. A sin- 
gle advertisement recently listed 13 pure 
paraffins, 7 olefins, 2 naphthenes, 2 aro- 
matics, and 1 diolefin as available to the 
trade in quantity. 

The present successes in synthesizing 
hydrocarbons from petroleum will un- 
doubtedly lead to the commercializa- 
tion of other processes now on the in- 
dustrial threshold. A large number of 
chemical derivatives have been pro- 
duced on a small scale and only await 
increased commercial demands to make 
their manufacture feasible. Already sul- 
phuric acid is being made from the hy- 
drogen sulphide and mercaptans pres- 
ent in sour hydrocarbon gases. The busi- 
ness of manufacturing nitro-paraffins 
is on a commercial scale, these com- 
pounds being useful as special solvents, 
as combustion accelerators in diesel 
fuels, and as intermediates for use in 
further syntheses. 

Ethylene from cracked gases is being 
used for the manufacture of ether, 
alcohol, acetaldehyde, ethylene dichlo- 
ride, vinyl chloride, dichlordiethyl-ether 

(chlorex), and glycol. Ethylene is also 
being marketed for use in the ripening 
of various fruits. 

Propylene has served as a basis for 
the manufacture of isopropyl ether, a 
compound of high antiknock value in 
hydrocarbon blends and as a source of 
glycerin by a step-wise addition of 
hydroxyl groups. Isopropyl! alcohol from 
propylene has found extensive commer- 

cial use as a solvent, as a denaturant and 
as an intermediate for the manufacture 
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of other compounds. Allyl alcohol made 
from petroleum has recently been found 
to be an effective sleep-inducer for fag. 
ged out army pilots. The manufacture 
of glycerin from propylene makes pos. 
sible increasing our supply of fats, and 
of nitroglycerin, useful both in war. 
time and peacetime projects. 

The synthesis of cyclopropane has 
provided another type of anesthetic, 


The number of possible chemicals de- 
rivable from petroleum is larger than 
that producible from coal tar, which 
has been the source of dyes, pharmaceu- 
ticals, and a host of other products for 
at least half a century. 


The field of synthetic resins and plas- 
tics is engaging the attention of petro- 
leum chemists more and more. The un- 
saturated and aromatic hydrocarbons 
available from cracking and dehydro. 
genation processes will be base materials 
for building up the high molecular 
weight compounds characteristic of 
these substances. 


The petroleum industry will con- 
tinue to produce increasing amounts of 
such products as rust-preventives, insec- 
ticides, fungicides, and various inhib- 
itors and additives for gasoline, diesel 
fuels, and lubricants. 


In the commercialization of various 
chemical processes the petroleum indus- 
try is solving many chemical engineer- 
ing problems and developing metals and 
packing materials to handle liquids and 
gases corrosive to ordinary materials. 


Catalysts 


One of the lines of research being 
prosecuted intensively at the present 
time is the manufacture of special cata- 
lyst composites useful in various types 
of hydrocarbon conversion processes and 
in the production of chemical deriva- 
tives of hydrocarbons. Intensive studies 
are being made of process variables in 
the manufacture of catalysts for crack- 
ing, dehydrogenation, hydrogenation, 
alkylation, and isomerization processes. 
In this field the petroleum industry is 
expanding far into the chemical process 


field. 


Summary 


The field of petroleum as a chemical 
industry is practically unlimited in its 
future possibilities. The hydrocarbons 
and chemical derivatives in commercial 
production at the present time are prin- 
cipally obtained from the lower molecu- 
lar weight hydrocarbons in gases and 
the lower boiling fractions. As the re- 
search chemist and chemical engineet 
continue their work and find out more 
about individual hydrocarbons present 
in the higher boiling fractions, remark- 
able advance in the production of petro- 
leum chemicals will be made. 
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There is No Substitute for Experience 


LTHOUGH he may have expert instructions, it is 
only by actually using a fly-rod that a boy can get 

the experience and knowledge of a veteran fisherman 
necessary to recognize the best in performance. And 
only by the same method—actual use—can you learn 
to appreciate the superb performance of Hycar syn- 


thetic rubbers—the very qualities you need in resilient 
materials, 


Hycar is a superior synthetic rubber—completely 
resistant to petroleum products of all kinds, with an 
operating range from —65° to +250° F. and an abra- 
sion resistance 50% greater than natural rubber. 
Unlike many other resilient materials, Hycar has a 
minimum tendency to cold flow after taking the initial 


deformation, even at elevated temperatures. Further, 
it can be tailored to fit the job because oil-swell can 
be very closely controlled. 


These qualities are essential to the best performance 
of oil and gasoline hose, gaskets, seals, packing, pipe- 
line scrapers, protectors, vibration dampeners, dia- 
phragms, valves and all other resilient products used 
in the oil industry. 


Make sure you get the best performance—ask your 
supplier to furnish experimental parts made from Hycar 
for tests in your own applications. Experience you gain 
now will reduce operating costs later. Hycar Chemical 
Company, Akron 8, Ohio. 


Hycar 


Reg. U.S. Pat. OF. 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Sythe Rubber 
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Wilshire Refinery Expansion 


ls Aid to War Effort 





pen new 100-octane plant built 
adjacent to the existing refinery at 
Norwalk, California, is Wilshire Oil 
Company’s most recent contribution to 
the war program. Although construc- 
tion of this plant was not begun until 
December 7, 1943, just two years to the 
day after Pearl Harbor, changes in de- 
sign of units then in operation and 
additions to plant facilities had already 
been the means of supplying specific 
products for use of the armed forces 
within a short time after the United 
States entered the war. The develop- 
ment of facilities in the refinery since 
its inception made this readily possible. 

The first Dubbs cracking unit at the 
Norwalk refinery had hardly been put 
on stream in 1936 when it became evi- 
dent that a polymerization plant was 


Reformer unit cracking furnace with crude oil heater at left 









x+ Capacity of completed 100-octane 
plant double that first planned 
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Wilshire Oil Company, Inc. 


necessary to util- 
ize the refinery 
gases and thereby 
obtain a higher 
octane gasoline. 
This necessity re- 
sulted in the con- 
struction of the 
U.O.P. catalytic 
polymerization 
unit, which was 
completed by the 
end of the first 
year of operation of the Dubbs unit. It 
produced polymer, which was blended 
with the naturally high-octane cracked 
gasoline to make a motor fuel higher 
in anti-knock qualities than ordinary 
gasoline. It was then realized that, in 
order to round out the refinery opera- 
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tions and increase the yield of higher 
octane gasoline, it would be necessary 
to install a reformer unit. A reformer 
unit was therefore placed in operation 
in 1938. This provided a greater quan- 
tity of natural anti-knock gasoline and 
an increased quantity of desirable gases 
for processing in the polymerization 
plant. Other improvements followed, 
including the increase of capacities, in- 
stallation of additional gas compressors, 
safer and more efficient operation, and 
the installation of an ethyl blending 
plant. 

Within a few months after the ad- 
vent of war the Wilshire technical staf, 
in collaboration with Universal Oil 
Products Company, had made prepar:- 
tions for the design of additions to exist- 
ing facilities for the production of 100- 





Isomerization unit reactors and fractionation equipment 
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Fluid catalytic cracker with catalyst hopper in foreground 


octane gasoline and by April, 1942, a 
contract was made with the Defense 
Plant Corporation for the erection of 
such a refinery at Norwalk. Imme- 
diately following this, however, the pe- 
troleum industry was called upon to 
furnish cumene, a component of 100- 
octane gasoline. The need for this mate- 
rial, required by the air forces in large 
quantities and as quickly as possible, had 
been anticipated; so with great speed 
and efficiency the polymerization plant 
was converted into a cumene plant. In 
June, 1942, just 28 days after the con- 
version was authorized, the plant was 
put on production and was the first 
commercial producer of cumene on the 
Pacific Coast. 

Maximum capacity of this plant was 
soon obtained by development of oper- 
ating technique but it was obvious that 
additional feed stock would be available 
and would necessitate expanding the 
unit in order to triple its original pro- 
duction. This expansion has been com- 
pleted and has made the Wilshire refin- 
ery one of the largest producers of 
cumene in the West. 

As one change was being planned, 
other alterations became necessary to 
supply the armed forces with increas- 
ingly needed products such as 91-octane 
gasoline, navy fuel oil, and materials for 
the manufacture of synthetic rubber. 
These alterations in equipment and 
changes in operating methods were ef- 
fected with all possible speed by the 
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refinery personnel. Meanwhile the 
D.P.C., the Wilshire Oil Company, Uni- 
versal Oil Products Company, and Fluor 
Corporation, general construction con- 
tractor, were designing and building the 
units for the new 100-octane refinery. 


100-Octane Units 


In the isomerization plant now in 
service the normal butane, in the pres- 
ence of aluminum chloride-hydrogen 
chloride catalyst, undergoes a molecular 
rearrangement to produce isobutane. 
The isobutane, a necessary constituent 
in the feed stock to the alkylation unit, 
is forced in that unit to react and com- 
bine with olefins to produce an alkylate, 
the chief component of 100-octane 
gasoline. 


This reaction is based on the use of 
hydrofluoric acid as a catalyst, which is 
thoroughly mixed with the feed stock 
in temperature-controlled contactors. 
The mixture then goes to settling tanks 
where the hydrocarbon constituent is 
allowed to separate from the acid. The 
acid is recirculated to the process and 
the hydrocarbon is passed to fractionat- 
ing units where unreacted constituents 
and undesirable components are re- 
moved. The unreacted constituents are 
circulated to extinction, 

The choice of base stock is a vital 
factor because the manufacture of 100- 
octane gasoline requires the blending of 
various components to secure a balanced 
product. To obtain maximum produc- 
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Hydrofluoric acid alkylation contactor section 


tion of the proper quality and balance, 
catalytic base blending materials are 
highly desirable. One of the characteris- 
tics that make the catalytic base stocks 
desirable is the aromatic content. 

The fluid catalytic cracking method 
is the one used for obtaining these char- 
acteristics of the base stocks at the 
Wilshire 100-octane plant. A basic fun- 
damental of the process is the introduc- 
tion of a powdered catalyst into the oil 
stream, the catalyst being held in sus- 
pension by the recirculation of hydro- 
carbon gases through the mixture. 
Cracking of the feed stock is conducted 
at low pressure and relatively high tem- 
perature. 

The cracked mixture, with the cata- 
lyst remaining in suspension, is sent to 
the fractionation column where the hy- 
drocarbons are separated from the spent 
catalyst. The dry gas resulting from 
this separation is returned to the gas 
concentration unit for further treat- 
ment. The used catalyst is rendered in- 
active by deposition of carbon formed 
by the cracking reaction. 

The spent catalyst goes to the re- 
generating unit where the carbon is 
burned by the introduction of con- 
trolled volumes of air. The flue gases 
from this system tend to carry out cata- 
lyst and thus lose it from the process. 
This loss is reduced to a minimum by 
the use of Cottrell electrical precipita- 
tion equipment. Operating in conjunc- 
tion with this equipment are multiclone 
units. The heat necessary for the re- 
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generation of the catalyst is dissipated 
lby passage of the flue gases through 
waste heat boilers that produce a part 
of the steam used in the process. After 
regeneration the catalyst is ready for 
recirculation through the catalytic 
cracking plant. 

The use of the base stock with the 


alkylate, plus isopentane for proper va- ~ 


por pressure balance, and the addition 
of tetraethyl lead, result in the produc- 
tion of the 100-octane gasoline. 


Auxiliary Operations 


Controls for the 100-octane plant 
operation are centralized in two houses, 
one for the catalytic cracking unit and 
one for the isomerization: and alkylation 
units. By means of recording instru- 
ments and gauges mounted on control 
panels the operators can observe and 
regulate from one location the tempera- 
tures, pressures, rate of flow, etc., of 
each piece of equipment. The recording 
instruments provide permanent plant 
records. 


At a complete laboratory installed at 
the new plant, tests are made on all ma- 
terials entering into the manufacture of 
the 100-octane fuel. Here each step in 
the refining operations as well as the 
quality of the finished product is con- 
trolled. One of the most important of 
the various analyses required is the frac- 
tional distillation of the gases entering 
the entire system. Analyses are made 
with high and low temperature Pod- 
bielniak Hyd-Robot equipment and by 
the infra-red spectrophotometer. 


Testing 100-octane gasoline 
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Dr. Dow Receives Gold Medal Award 


{ 

{ 

| The gold medal award of the American Institute of Chemists for 

| 1944 was presented to Dr. Willard Henry Dow, president of Dow 

| Chemical Company, at the annual meeting in New York this month. 
The award was made to Doctor Dow for his work in manufacture 
of magnesium sufficient to produce thousands of airplanes, and | 

| enough styrene to supply the needs for synthetic rubber. 




















Blending of the various components 
to specified octane numbers requires 
considerable technique and is controlled 
by the use of test engines designed and 
built for this purpose. Two engines of 
different design and requiring different 
operating technique are employed to ob- 
tain information on the performance 
of a fuel under operating conditions 
that approach actual flying conditions 
as closely as possible. 

Pressure storage for feed stock and 
blending agents is provided by two 
3000-bbl., 85-lb. per sq. in., and one 
3000-bbl., 30-lb. per sq. in. pressure 
Hortonspheres. Total storage capacity 
is approximately 500,000 bbl., which is 


. utilized for rundown and blending 


stocks and for storage of finished prod- 
ucts. 

Two Foster-Wheeler boilers with ca- 
pacity of 250,000 lb. of superheated 
steam per hour were added to the exist- 
ing steam generating plant for operat- 
ing the 100-octane installations. A 
turbo-generator plant consisting of 


three 1000-kva. Westinghouse gener- 
ators furnishes the electric power. Two 
of the generators operate on 10-Ib. ex- 
haust steam and the other, acting as a 
standby, operates on 150-Ilb. steam. 
Condensing is at sub-atmospheric pres- 
sure for maximum efficiency. 

The cooling equipment consists of 
one Fluor Model 60-A-15 aerator cool- 
ing tower, which has a capacity of 10,- 
000 gal. per min., cooling from 120° 
F. to 90° F. with wet bulb at 75°, and 
a relative humidity of 40 per cent. This 
operates in conjunction with the pre- 
viously installed water cooling system. 

The capacity of the completed 100- 
octane gasoline refinery is double that 
planned at the time construction began. 
The increase is due to data obtained 
from similar plants previously placed in 
operation, to changes made in some of 
the cracking units, to finding and re- 
moving bottlenecks, and to improving 
the operating technique by the com- 
pany’s engineering and operating per- 
sonnel, ey eee 


Gas concentration section 
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California's 100-Octane Program— 


A Factor in Global War 


A PETROLEUM 
2 ENGINEER 


Fenlure 


HE great efficiency and superior 
T performance given to bombing and 
combat planes by 100-octane gasoline 
made a tremendous and speedy expan- 
sion of refining facilities for the manw 
facture of such fuel imperative upon 
the entry of the United States into war. 
Of vital importance was the location of 
sources of supply on the west coast to 
take care of the ever-increasing de- 
mands of Pacific operations. 

These demands had to be met by 
California refiners who immediately in- 
augurated a program for construction 
of additional plants while taxing to the 
utmost the existing facilities for the 
production of 100-octane gasoline. The 
output of aviation gasoline has increased 
rapidly as units have been put into op- 
eration; and at the present time the en- 


Fractionating towers of combination cracking unit at 
Union Oil Company's new 100-octane plant 
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Pacific Coast Editor 


tire 100-octane gasoline program is 
nearing completion. 

The California 100-octane gasoline 
expansion and new construction pro- 
gram extends from the Los Angeles area 
to the San Francisco Bay region. The ex- 
tent of the program could best be in- 
dictated by capacity in barrels per day 
but, as this cannot be given, some idea 
of the program can be gained from 
consideration of the money expended on 
equipment and construction. Estimates 
place the expenditure for refinery ex- 
pansion in California as caused primarily 
by war requirements at nearly $200,- 
000,000 and it is interesting to note 
that the money spent was largely pro- 
vided by refining companies. The pro- 
gram necessarily included the revamp- 
ing of some existing facilities to meet 


>t Refinery expansions to increase aviation 


gasoline output near completion 


by Wallace A. Saudon 


the requirements of new processes and 
designs and also increased the produc- 
tive capacity for other refined petro- 
leum products, which in themselves are 
contributions to the war effort. 
Construction work was unavoidably 
obstructed at times by shortages of ma- 
terials and manpower but completion of 
plants has progressed rapidly despite 
such delays. In some cases plants orig- 
inally designed for the manufacture of 
different grades of gasoline or of other 
products were redesigned during con- 
struction to increase the output of 100- 
octane fuel. A summary of some of the 
important installations follows. 


Standard of California 


Before the war Standard Oil Com- 
(Continued on Page 124) 


The 240-ft. tower of Shell Oil Company's new catalytic 
cracking plant near Wilmington 
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(Continued from Page 121) 

pany of California was making 100- 
octane gasoline but its output of this 
product is now about three times what 
it was then. Moreover, expansion is still 
in progress and within the next 6 to 8 
months 100-octane gasoline production 
from its Richmond and El Segundo re- 
fineries will probably be one-third 
greater than at present. 

Refinery construction that had been 
started immediately preceding the war 
included a hydrogenation plant, two 
alkylation plants, two isomerization 
plants, and a Houdry catalytic unit. 
The Houdry unit was originally design- 
ed for manufacture of both 100-octane 
and other grades of gasoline but because 
of the advent of war before its com- 
pletion the design was changed to in- 
crease the 100-octane capacity to meet 
the greater demands for aviation fuel. 
The two alkylation plants were com- 
pleted prior to the war but the one at 
Richmond has since been enlarged 50 
per cent and the one at El Segundo has 
had its capacity trebled. 

In addition to new units at its Rich- 
mond refinery, Standard has converted 
its toluene plant to the production of 
aviation gasoline for the duration. This 
change-over from explosive ingredients 
to gasoline production was made in a 
very short time, the quick change being 
possible because the process used for the 
manufacture of toluene was similar to 
that employed in the production of 100- 
octane gasoline. 

The toluene process and its catalyst 


Catalytic reactors and auxiliary equipment in Union Oil 
Company's new isomgrization unit 
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were developed by Standard Oil Com- 
pany and the catalyst, made at the re- 
finery in a special unit designed for the 
purpose, is now being used in the pro- 
duction of thé high octane gasoline in 
the converted plant. As was the case 
when making toluene, the charging 
stock is heated and vaporized in tubu- 
lar-fired furnaces where the fluids are 
raised under high pressure to a tempera- 
ture of approximately 1000° F. The re- 
sulting gases then go to reactor cham- 
bers containing the catalyst and here a 
high test gasoline is formed. This prod- 
uct then passes through a series of four 
distillation units for separation before 
final blending. 

A new and separate Defense Plant 
Corporation 100-octane plant is now 
under construction at Richmond. In 
this plant there will be 2 Thermofor 
catalytic cracking units treating gas 
oil for high octane blending stock and 
such by-products as butanes and iso- 
butane. These will go to an alkylation 
plant for production of alkylate gaso- 
line to be used for the 100-octane prod- 
uct. At the same time normal butane 
will be converted into ésobutane for the 
alkylation process in an isomerization 
plant developed by Standard. The base 
stocks will be blended with straight run 
gasoline for production of finished 100- 
octane fuel. 


Union Oil Company 


A new Union Oil Company plant re- 
cently put into operation at Wilming- 
ton has increased that company’s out- 
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put of 100-octane gasoline more than 
600 per cent. The additional facilities 
have, moreover, increased the average 
yield of gasoline from all crude process. 
ed in Union’s refineries to 44 per cent, 

Included in the new plant is a combi- 
nation distillation and catalytic crack- 
ing unit. The cracking unit is approxi- 
mately the height of a 20-story build- 
ing and is equipped with an elevator to 
carry operators to the various levels. 

The flow of oil in the new plant is 
continuous and the design eliminates 
tank storage for different compounds 
between processes. All main streams are 
controlled from one point and smaller 
units are fed by the combination unit, 
From the time the crude oil enters the 
heaters until final fractionation each 
barrel has been pumped from place to 
place with a total circulation equivalent 
to that of 20 bbl. Products recovered 
include: Diesel fuel, and stove oils; 
toluene stock; motor fuel, and aviation 
feed stock. 


General Petroleum Corporation 


Among the recently completed 100- 
octane plants is that of General Petro- 
leum Corporation at Torrance. Careful 
preplanning of the process and opera- 
tion in this plant was carried out to 
make sure that upward revision of qual- 
ity requirements could be made. The 
Thermofor continuous catalytic crack- 
ing process is used in the new installa- 
tion. A gas plant processes all the re- 
finery gases for recovery of butanes and 
isobutane and these are reacted in a 


Standard of Californio's isomerization plant at El Segundo 
converts normal butane into isobutane 
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hydrofluoric acid alkylation unit. Al- 
though the gas plant and the alkylation 
operations are of the more-or-less cor.- 
ventional type, the alkylation unit is 
one of the first in California to employ 
hydrofluoric acid. 

At the present time there are two 
Thermofor units with capacity of 10,- 
000 bbl. per day each in service for gas 
oil charge. These are to be duplicated 
and are expected to be in operation 
within two or three months. When 
these new units are completed the gas 
oil will be processed in two of the units 
and the first-pass gasoline in the other 
two. This method is to be used to insure 
both maximum quantity and highest 
quality of the catalytic base stock for 
the production of finished 100-octane 
gasoline blend. The volume of alkylate 
usually being the limiting factor in 
blending to 100-octane gasoline specifi- 
cations, General Petroleum believes that 
the large volume of high quality base- 
stock producible by this plant will ef- 
fect a more economical use of aviation 
alkylate than, in the normal case, will 
the use of straight run base stock. 


Shell Oil Company 


Shell made the first 100-octane gaso- 
line in 1935 and its new catalytic crack- 
ing unit at Dominguez was the first of 
its kind that had been started after the 
declaration of war to be completed in 
the country. This plant is now produc- 
ing stock for the manufacture of 100- 
octane fuel and is one of the main units 
of the 100-octane plant. The catalytic 
cracking unit is 240 ft. in height and 
required approximately 18,000 tons of 
steel in its construction. Other units in 
the new 100-octane plant are those for 
alkylation, butane isomerization, ‘pres- 
sure hydrogenation, and product frac- 
tionation. 


Tide Water Associated 
Additional facilities for the produc- 
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tion of 100-octane gasoline are now be- 
ing installed at the Avon refinery of 
Tide Water Associated Oil Company. 
Completion is expected within the next 
few months. Included in the expansion 
program are a catalytic cracking plant, 
butane and pentane ‘somerization units, 
superfractionation columns for distilla- 
tion units producing natural gasoline 
and gasoline from the crude; a solvent 
refining plant, and an alkylation plant. 
Sulphuric acid will be used in the alky- 
lation of butylenes, amylenes, and pro- 
pylenes. 


The Texas Company 


Also nearing completion are additions 
to The Texas Company refinery at 
Wilmington. The expansion program 
here includes a cracking unit, increased 
alkylation capacity, and greater steam 
generation capacity. The work now in 
progress is being done by Foster-Wheeler 
Corporation, M. W. Kellogg Company, 
and Bechtel-McCone-Parsons Corpora- 


tion. 


Richfield Oil Corporation 


Richfield’s refinery at Watson has a 
Thermofor catalytic cracking unit un- 
der construction. The expansion pro- 
gram that will soon be completed <om- 
prises increased alkylation capacity, new 
fractionating installations, and auxil- 
iary facilities. The work is being done 
by Lummus Company. 


Mohawk Petroleum Corp. 


The Mohawk Petroleum Corpora- 
tion began negotiating with Uni- 
versal Oil Products Company for the 
construction of a small alkylation plant 
shortly after the outbreak of war in 
Europe in 1939. The Pearl Harbor inci- 
dent hastened and enlarged the original 
plans. On October 26, 1942, ground 
was broken on the 20-acre site of the 
100-octane plant. The plant was fully 
completed on March 1, 1944, after an 
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expenditure of several millions of dol- 
lars. Actual process operations, however, 
were started the January before. The 
reformer and gas concentration units 
were first on stream followed by the 
isopentane splitter unit, alkylation unit, 
and finally the isomerization unit, 
which was brought into operation dur- 
ing the month of March. 

Several process changes were made. 
during construction. The operation of 
similar plants throughout the country 
developed process improvements that 
were incorporated into this plant. 

The power plant of the 100-octane 
refinery supplies steam for the various 
pumps, turbines, and heating through- 
out the area. The feedwater is treated 
with sodium exchange bases and by hy- 
drogen exchange bases, the effluent from 
the treacers being blended and degasi- 
fied followed by de-aeration. Three low 
pressure marine boilers and one high 
pressure boiler make up the boiler equip- 
ment of the power plant. 

There are a large number of vessels, 
tanks, exchangers, pumps, compressors, 
heaters, and buildings of various sizes 
throughout the 100-octane plant. A 
complete machine shop takes care of 
maintenance work and a well equipped 
instrument department maintains oper- 
ations of the all-important control in- 
struments. 

Control work is maintained by a 
complete laboratory, including low 
temperature and high temperature Pod- 
bielniak apparatus and infra-red spec- 
traphotometer. The knock engine lab- 
oratory is equipped with the latest type 
knock engines. 

The production of 100-octane avia- 
tion gasoline from Mohawk’s new fa- 
cilities depends on the preparation of a 
selected feed stock from which the 
blending component known as alkylate 
is made, and the precise fractionation of 
straight run gasoline to produce the 
remaining components. 

In the new plant there are 4 more or 
less interconnected units that perform 
the above operations. The reforming 
unit makes the butylene and amylene 
necessary in the alkylation reaction. 
The gas concentration unit.refines the 
crude butylenes and amylenes to rid 
them of undesirable light and heavy 
components. The isomerization unit 
makes isobutane, also necessary in the 
alkylation reaction. The alkylation unit 
combines the isobutane, butylene, and 
amylene to produce alkylate. The iso- 
pentane splitter separates casinghead 
gasoline into a residual straight run gas- 
oline, normal butane, and isopentanes, 


(Continued on Page 130) 
Mohawk plants at Bakersfield. Plant 


No. 1 is the old refinery. Plant No. 2 
is the new aviation gasoline plant 
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Simeuiciry OF DESIGN and proven reliability of ope 
tion dictated the choice of Amenican flow meters for this forem 
aviation gasoline plant. They are our standard orifice meters, rem 
pressure recorders and flow controllers. | 

Many thousands of these same meters are in operation in ref ef 
around the globe... including South America, where simpli city 


ease of adjustment and maintenance are of critical importance,” 
. s 
They have only one moving part between the mercury suff 


and the chart record. a 

Quick cleaning is effected without interfering with adjust et 
and adjustments are made without interfering with any of thefe 
working parts. 

With each increase in emphasis upon instrument control 
smaller crews of experienced personnel in refinery processes i 
American principles of design assume greater importance. 

We shall be glad to send you engineering data describing 


in detail. 


AMERICA 


‘ METER COoOomMPAN 


INCORPORATED CESTASGCISCH EO 18 3-6 


METRIC METAL WORKS e ERIE 2 











Main control board of Houdry unit at Sun Oil 
Company's aviation gasoline refinery, Marcus 
Hook, Pennsylvania. At the upper left are the 
AMERICAN air-actuated remote pressure 
recorders. Instruments of this type have enabled 
refinery designers to have many important records 
grouped together on a centrally located panel 
hoard. This principle of operation eliminates 
long lead lines between the orifice locations and 
the instrument board, AMERICAN was one of the 
first to design this type of instrument. 


AMERICAN in/lei 
flow controls on 
charge to reboiler at 
the alkylation unit. 


These AMERICAN 
flow meters are 
measuring products 
from the Houdry 


al 


unit, 


On the control board at the boiler plant, 
another group of American flow meters. 
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(Continued from Page 127) 
the last being a necessary component of 
100-octane aviation gasoline. 

Straight run naphtha from Plant 1 
is charged to the reforming unit where 
it is cracked under pressure and high 
temperature. The products from this 
cracking are a reformed gasoline of 


good octane number and light hydro-— 


carbons. The gasoline is separated from 
the light hydrocarbons in the depen- 
tanizing column of the gas concentra- 
tion unit, and returns to Plant 1 for 
use in motor fuel. The overhead from 
the depentanizing column contains the 
butylene and amylene necessary for al- 
kylation and is charged to the depropan- 
izer of the gas concentration system for 
removal of propane and lighter gases. 
These light gases are returned to Plant 
1 for fuel and polymerization unit 
charge. In addition to the materials from 
the reformer, the gas concentration unit 
is also charged with light hydrocarbons 
from the cracking units at Plant 1 for 
removal of butylene and amylene. The 
concentrated B-B feed from the bottom 
of the depropanizer goes through caus- 
tic scrubbing equipment to remove sul- 
phur and then into horizontal closed 
vessels for storage as alkylation plant 
feed. 

From storage, the B-B is charged 
through dryers to a pair of Stratco con- 
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tactors, where it is intimately mixed 
with isobutane and hydrofluoric acid to 
bring about the alkylation reaction. The 
contactor efflyent goes to a settler, from 
which the acid is continuously recycled 
to the contactors. The hydrocarbon in 
the settler, containing alkylate, butanes, 
pentanes, propane, and a small amount 
of dissolved acid and organic fluorides is 
next depropanized to effect the removal 
of propane and dissolved acid. The dis- 
solved acid is then stripped from the 
propane in the acid stripper and re- 
turned to the settler. 

The depropanized hydrocarbon 
stream is charged to towers packed with 
bauxite, where the organic fluorides are 
absorbed. 

The remainder of the operation con- 
sists of successive fractionations to re- 
move isobutane, butane, pentanes, and, 
finally, to separate the small fraction of 
heavy alkylate from the aviation alky- 
late. Another bauxite treat is given be- 
tween the deisobutanizer and the de- 
butanizer. 

The deisobutanizer overhead is re- 
cycled to the contactors, to maintain an 
isobutane-olefin ratio of 5 to 1 or better. 
The debutanizer overhead is stored or 
charged to the isomerization unit, to 
produce isobutane. The isomerization 
effluent, consisting almost entirely of 





butane and isobutane, is combined with 
the casinghead butanes from the pen- 
tane splitter and charged through dryers 
to the deisobutanizer. The depentanizer 
overhead is charged to the pentane split- 
ter for separation into isopentane and 
normal pentane. Aviation alkylate jg 
taken overhead in the final fractiona. 
tion and the heavy alkylate bottom js 
used as slush in pumps and controls, 
excess being stored or used as quench on 
the reformer. 


The hydrofluoric acid used tocatalyze 
the alkylation reaction becomes less ef. 
fective as it is diluted with water and 
heavy tars resulting from side reactions, 
To keep the acid at proper strength, a 
small stream is charged to the acid re. 
generation system and given two frac- 
tionations. In the first, the heavy tars 
are removed as a bottoms product and in 
the second, pure acid is taken overhead 
and returned to the settler while an 
acid-water mixture of about 40 per cent 
strength, the constant boiling mixture 
for this system, is drawn from the bot- 
tom into a neutralizing pit. 


Wilshire Refinery 


A description of refinery installa- 
tions that have just been completed by 
Wilshire Oil Company is given in a sep- 
arate article in this issue. 


—— t wt —— 


GRAVITOMETER 








The improved AC-ME RECORDING 
GRAVITOMETER has been designed 
with a primary consideration for 
accuracy which has been obtained 
by simple and sturdy construction. 


@ Is sensitive to all changes of specific 
gravity, giving an accurate record 
which insures the correct measure- 


ment of gas. 


@ Has a short time lag between change 
of gravity in pipe line and change of 
record on chart. 





OUTSTANDING FEATURES 



































Write for folder giving complete 
information about the new, im- 
proved AC-ME GRAVITOMETER. 


Due to the simplicity of its opera- 
tion there is a minimum amount of 
maintenance required to keep 
the AC-ME RECORDING GRAVI- 
TOMETER functioning accurately. 





@ |s automatically compensated for 


atmospheric temperature and barom- 
eter pressure variations. 


Requires comparatively small quan- 
tity of sample gas passing through 
the instrument an ee record is 
continuous. 


@ Is indispensable where the specific 


gravity of gas is fluctuating. 


THE REFINERY SUPPLY CO. 


621 E. 4th Street 
sigeolalea me @hasla= 





1309 Capitol Ave. 


Main Office and Plant 
TULSA, OKLAHOMA 


Houston, Texas 


Ph. 4-8144,L.D. 581 
Ph. Fairfax 5814 
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Yes! The OIC Steel Globe Valve... like the | mur thashenctbnesiagleors 


tributor near you ready 


Steel Gate Valve... has:— » rae 

an e many other 
(1) The “‘Helps Repack Itself’? feature® exclusive features of 
(2) Eye-bolts holding the packing** rey cle 


you. Call him or write to 


(3) Full-threaded bonnet stud bolts*** us for complete details. 


®Tongued shelves on yoke arms and keyed follower hold 
packing unit up out of the way permitting faster, better 
packing under pressure. (Patent Pending.) 
®® Cannot be lost or misplaced like stud bolts. 
©°°U/sually standard on higher pressure classes. 


THE OHIO INJECTOR COMPANY 
WADSWORTH, OHIO 


Quality Leaders in Valve Manufacture Since 1883 
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Gasoline Plant Enlarged 
As Conservation Measure 


x+ Revamping of plant eliminates 
waste of casinghead gas 


by Don Attaway 


Main header ditch showing suction 
and discharge line arrangement 





Superintendent of Measurement, Arkansas Fuel Oil Company 


OR the purpose of conservation and 
as an economic benefit derived 
from utilizing all available gas produc- 
tion rather than embarking upon an ex- 
ploration or old field drilling program 
in the face of wartime material and 
manpower shortages, the Arkansas Fuel 
Oil Company is now expanding and en- 
larging its Jefferson gasoline plant, sit- 
uated in Marion County, Texas, so that 
oil well or casinghead gas, now being 
flared, can be delivered into its high 
pressure transmission lines for distribu- 
tion to domestic and industrial consum- 
ers. 


The usual practice followed by cas- 
inghead gasoline plants is to flare all ex- 
cess residue gas not required for the 
plant and field operations. During the 
flush period of an oil field, the casing- 
head or separator gas is usually processed 
at a natural gasoline plant where a con- 
siderable portion is converted into gaso- 
line production with a resulting shrink- 
age and still more utilized for plant 
fuel. The remaining residue is usually 
required in its entirety for field lease 
operations and drilling rig fuel. Oftimes 
the field expansion is so rapid and drill- 
ing rigs. so numerous that the residue 
gas is insufficient to meet the demand 
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and gas must be purchased by the drill- 


. ing companies from distributors or pro- 


ducers in the field for rig operation. 

. This condition only exists, however, 
while field expansion is taking place, 
and by the time the field extent is well 
defined and all permissible drillings 
completed, quite a volume of low pres- 
sure excess residue gas is being flared. 

Such a condition is a waste of a nat- 
ural resource and has been a consider- 
able problem for the gas companies due 
to the economics involved in saving, 
compressing, and transporting such gas. 

With the coming of the war, how- 
ever, and the resulting curtailment of 


exploration and drilling, this waste or 


flare gas has become highly important 
and especially in those fields where the 
propane and butane content is high. 

Consequently many of the major 
companies have taken steps to conserve 
and utilize this product. 

The Jefferson area is in the Gloyd 
horizon of the Rodessa field and some 
26 leases, having total of approximately 
50 wells, are delivering about 150,000,- 
000 cu. ft. monthly of separator gas 
into the company gathering system for 
processing at this plant. 


At the present time, the plant is 


equipped with three 400-hp., 4-cylin- 
der, V-type angle compressors that op- 
erate at a pressure of approximately at- 
mosphere intake and discharge at 40 
lb. An induced draft cooling tower 18 
ft. by 22 ft. is erected, having a bank 
of 7 gas coolers in the basin of the 
tower. These coolers are approximately 
20 ft. long and have sixty 1-in. tubes 
or a total of 314 sq. ft. each. After 
cooling, the gas is processed in a verti- 
cal 48-in. by 45-ft. absorber. 


Compressor Installation 


This equipment is the low pressure 
unit of the plant but some 13 high pres- 
sure gas wells are also in the field and 
the plant processes gas produced from 
these wells in a high pressure unit op- 
erating at approximately 400 lb. This 
was described in an issue of this mag- 
azine some time ago. 


In order to utilize the low pressure 
gas, the installation of four 300-hp., 8- 
cylinder, V-type compressors was nec- 
essary. These compressors have two 10- 
in. by 12-in. low pressure cylinders and 
one 51-in. by 12-in. high pressure cyl- 
inder, The low pressure stage will take 
suction at approximately 32 Ib. and dis- 
charge at 200 lb. The high pressure 
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stage will take suction at 200 lb. and 
discharge at approximately 500 Ib. 
These compressors have a capacity of 
1,900,000 cu. ft. each per day. 


The compressors will be housed in a 
structural steel building 85 ft. long and 
32 ft. wide. 

Gas cooling of the 200-lb. discharge 
will be accomplished by the use of 8 
multi-tubular closed type shell-and- 
tube gas coolers, each having approxi- 
mately 75 tubes, whereas the high pres- 
sure discharge gas will cool through 4 
similar type coolers. 


Gas Processing 


Gas from the low pressure discharge 
of the compressors will be processed in 
a vertical 48-in. by 30-ft. absorber, al- 
ready part of the plant equipment. Af- 
ter compression in the final stage, the 
gas will be measured and delivered into 
the Arkansas Louisiana Gas Company 
main transmission line. 


For cooling water, a 5-tier aerator 
type tower has been erected. This tower 
is 45 ft. high and has eleven 6-ft. bays. 
It is 70 ft. long and 18 ft. wide and is 
fabricated from California redwood. 
Water is circulated through the gas 
coolers, engines, and over the tower by 
means of 2 single-stage, double-suction 
centrifugal pumps, each having a ca- 
pacity of 1500 gal. per min. These 
pumps are driven by 60-hp. steam tur- 
bines operating at 2000 r.p.m. 


The cooling water system for the 
compressors and power cylinder jackets 
is of the closed system type. These en- 
gines are equipped with a 34-tube cooler 
or heat exchanger that is placed near the 
base of the compressor cylinders and a 
small water pump on each engine circu- 
lates the water through the jackets and 
into the cooler tubes. Thermostatic con- 
trol of the jacket water temperature is 
by means of a valve that admits cooling 
water from the tower to flow counter- 
current through the cooler shell. A 50- 
gal. make-up water tank is mounted on 
the engine room wall 16 ft. high and 
maintains a closed system over the pow- 
er cylinder jackets. 


The main inlet or suction line to the 
compressors is a 12-in. welded line and 
the low stage discharge line to the ab- 
sorber is an 8-in. welded line. The ab- 
sorber overhead or return line to the 
high stage is also an 8-in. welded line. 
The main line return is a 6-in. welded 
line. In all these lines, tube turns have 
been utilized instead of the conventional 
welded 90° ell. Steel, lubricated plug 
valves have been installed throughout 
the engine piping. 


End view of the four 300-hp. 8-cylin- 


der V-type compressors on foundatio. 
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End view of 5-tier aerator type cooling 


tower showing rounded basket 
type tier ends 


Fuel for the compressor engines is 
taken from the 200-lb. absorber dis- 
charge and regulated down to 4 or 5 
lb. at the engine fuel header. Extra sen- 
sitive regulators then drop the engine 
fuel pressure down to approximately 2- 
in. of water and thence into 4-ft. by 
18-in. volume tanks before delivery to 
the engine proper. 

Newest model air filters are installed 
to insure air purity. Each engine is also 
equipped with Maxim silencers. 


In order to produce air for engine 
starting and water well blowing, con- 
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siderable difficulty was experienced in 
procuring air compressors. As a result, 
an obsolete and abandoned piece of 
equipment was utilized; an old vertical 
100-hp., 4-cylinder engine direct-con- 
nected to a 2-stage twin-cylinder air 
compressor was reclaimed, recondition- 
ed, and put into service. This engine is 
of the enclosed type and has an unusual 
automatic-balanced lubrication system. 

The low pressure stage has a 10-in. 
cylinder with an 11-in. stroke, whereas 
the high pressure stage has a 41%-in. 
cylinder with the same stroke. Opera- 
tion has found it to be very efficient 
and of ample capacity when operating 
at 400 r.p.m. and discharging at ap- 
proximately 225 Ib. 

In fact, the performance of this re- 
claimed and reconditioned engine has 
resulted in the company acquiring an- 
other of these abandoned machines and 
overhauling it for service in a con- 
templated vapor recovery system for 
the plant. 


Construction and installation of all 
compressor units at the plant have been 
somewhat retarded by manpower short- 
age, but completion is expected within 
the next month. Initial operation is ex- 
pected to produce more than 100,000,- 
000 cu. ft. of gas monthly for main 
line distribution. It is expected that field 
pressure decline and other factors may 
eventually require the compression of 
much of the gas-well gas in the area 
and the installation of facilities at the 
present time will undoubtedly conserve 
and prolong the producing life of the 
field so that the supply and demand of 
natural gas fuel for this area will be bal- 
anced for the present and possibly far 
into the postwar period. 


— * & & — 
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QUESTION I: What process now leads in production of the nation’s high- 





octane gasoline requirements? 





ANSWER: 


Current figures show that when 
all catalytic-cracking fresh feed capacity is con- 
sidered — including pre-war fixed-bed catalyst 
processes—the Fluid “Cat-Cracking” process 


now comprises over 50% of the industry’s 
capacity! Further, the ratio of Fluid “Cat- 
Cracking” capacity to that of the nearest com- 
peting process is over fwo-to-one! 


QUESTION 2: Why are leading refiners sold on this process? 





ANSWERS: 


1. When built, Fluid “Cat- 
Cracking” plants operate as designed. Produc- 
tion meets specifications. War commitments are 
realized with efficiency to spare. 


2. High efficiency is maintained 
under a wide variety of operating conditions. 
For instance, the severity of cracking effected 
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by the ratio of catalyst to charge in the reactor 
can be varied as much as twentyfold! This un- 
matched flexibility characteristic of the Fluid 
“Cat-Cracking” process permits production to- 
day of the all-important high-octane and buta- 
diene components from different types of feeds 
... ranging from reduced crude to naphtha. Even 
high sulphur-bearing feed stocks can be proc- 
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essed by incorporation of a moderate amount of 
corrosion-resistant materials in the reactor. Jo- 
morrow ...this flexibility will permit use of the 
most economical of feeds to produce premium 
postwar products. 


3. Control of product quality is 
simplicity itself. Due to the fluid properties of 
the catalyst...its flow responds to recognized 
principles. Operating conditions for any run can 
be quickly established and maintained with lit- 
tle, if any, adjustment of a few simple controls. 


4. The flow principle of the 
catalyst system requires no moving mechanical 
parts, thus assuring a high service factor. On- 
stream runs of 4 to 6 months have been reported 
to date. In addition to this saving in operating 
time ...conventional maintenance costs are re- 
duced to a minimum. 


Small additions of catalyst which are easily and 
regularly injected into the system maintain the 
catalyst at high efficiency. Manpower costs for 
operation and maintenance are also minimized. 


QUESTION 3: What has M. W. Kellogg contributed to catalytic-cracking? 





ANSWER: 


On the record ... over two-thirds 
of the Fluid “Cat-Cracking” capacity built since 
Pearl Harbor—and now in operation—has been 
built by The M. W. Kellogg Company. Our 
laboratory helped develop the Fluid technique 


CONCLUSION: 


Based on its war record of 
production of high-octane and butadiene com- 
ponents ...its proven advantages ...its postwar 
future...the Fluid “Cat-Cracking” process is the 
overwhelming choice of leading refiners. 

Based on its experience with the Fluid “Cat- 
Cracking” process from laboratory inception 
and pilot-plant operation through process design 
and construction... The M.W. Kellogg Company 


. our engineers translated it into commer- 
cial reality. Today, our continuous pilot-plant 
operation provides the accurate data necessary 
to evaluate feed stocks and to evolve process 
designs for specific applications. 


offers an unduplicated “know-how” to refiners 
planning future installations. Yet this is but one 
phase of M. W. Kellogg’s Completee Service 
to refiners. 

Whatever the problem in modernization of 
existing facilities, our approach to that problem 
must meet two aims: hasten victory ... provide 
our client with an “edge” in the forthcoming 


postwar competition. 


The contents of this advertisement have been cleared 
with the War Department and the Office of Censorship. 


“|  gHE M. W. Kezroee Company 


te LABORATORIES-— fully equipped and staffed—de- ye MECHANICAL ENGINEERS — Kellogg installations — 


- Onl voted exclusively to chemical engineering and proc- worth hundreds of millions—are their best reference. 
y ess development. ” 
% METALLURGICAL LABORATORY — Establishes 
Kellogg Service * 24-HOUR-A-DAY PILOT PLANTS —17 refining continuous check of specifications...creates new tech- 
Pp 


rocesses operating continuously—providing accurate niques for the fabrication of refining equipment 
for Has Them All 






data for commercial scale application. * PERMANENT CONSTRUCTION CREWS — Geared 


to function all over the world on single units or 


in- * EXCLUSIVE CHEMICAL ENGINEERING DATA multiphase refineries . . . team-experience cuts costs, 
d —Continuously compiled . .. embracing both pilot speeds construction. 
ul plant runs and the operation of Kellogg-built refiner- Te : 
ies. Data extends from beginning of modern refining. * OPERATING STAFFS ‘ Specialises “ placing mer 
to- units on stream’... . training of refiner’s own oper- 
ta te PROCESS ENGINEERS - Specialists who have contin- eer 


uously made major contributions to oil refining de- 
ds velopment, for more than 20 years... currently ex- 
, : : : : : 

emplified by their work on fluid catalytic-cracking. 


¥% LICENSING SERVICE — Licenses available through 
Kellogg as Licensor or licensing agent for all types of 
refining processes. 


en 
OC- 
225 Broadway, New York 7, N. Y. + Jersey City, N. J. » 609 South Grand Ave., Los Angeles, Calif. + Philtower Bidg., Tulsa, Okla. + Stone House, Bishopsgate, London, EC2 
44 
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Fig. 1. Illustrating graphically the ef. 
fect of temperature and time on the 
degree of oil breakdown 











Heavy Duty Motor Oils for 
Internal-Combustion Engines 


xt Use of detergent-type additives and 


test procedures for their evaluation 


by WA Bachoff and y) D, Wham 


Research and Development Laboratory, Pure Oil Company 


HE use of addition agents in petro- 

leum lubricants is obviously not a 
recent development, as the industry has 
for years made use of soaps and fatty 
acids in grease manufacture, animal and 
vegetable oils in steam cylinder and ma- 
rine engine oil processing, as well as 
fatty oils together with such chemicals 
as sulphur, chlorine, and phosphorous in 
the manufacture of cutting oils. More 
recently additives containing such ele- 
ments as sulphur, chlorine, phosphor- 
ous, and lead have been successfully used 
in differential and transmission lubri- 
cants. It was not, however, until the 
late 1930’s that petroleum oils contain- 
ing detergent type additives were com- 
mercially available for use as lubricants 
in internal-combustion engines. 

Oils containing these detergent type 
additives have generally been referred 
to as heavy duty motor oils and actual- 
ly they are just that. They allow satis- 
factory operation of both diesel and 
gasoline engines under higher speeds, 
higher temperatures, and higher loads 
than are possible with straight mineral 
oils of even the highest quality. 

These more severe operating condi- 
tions exist almost entirely in truck and 
bus operations and, to a limited extent, 
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in certain heavily loaded stationary en- 
gine installations. The passenger cars 
now available, and probably those avail- 
able for some time after the war, will 
derive little, if any, benefit through the 
use of heavy duty crankcase oils as they 
are now known. The main reason for 
this is that the combinations of engine 
speeds, temperatures, and loads in pas- 
senger Cars are not too severe and, there- 
fore, well refined mineral oils can ad- 
equately lubricate these engines. 

It has been mentioned that increases 
in speed and load were the main factors 
creating the need for heavy duty motor 
oils in truck and bus operations; con- 
sequently in the development of heavy 
duty motor oils, it is essential to know 
the effect these factors have on the 
lubricating oils. 

Lubricating oil on prolonged expos- 
ure to engine temperatures absorbs oxy- 
gen from the air, trapped in the crank- 
case or surroundings, and undergoes 
oxidation. This chemical breakdown is 
evidenced by the formation of deleter- 
ious products, which may be broadly 
identified as: (1) organic acidity, (2) 
oil insoluble sludge, and (3) oil soluble 
sludge or “varnish.” 


The amount and rate of formation of 
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EDWARD 6000 LB HYDRAULIC VALVES 






FIG. 158 GLOBE 








HOUSANDS of excessive pres- 
sure systems operating under 
300 F depend on Edward Fig. 158 
globe hydraulic valves for fast, 
certain shut-off or accurate pres- 











sure control. contours permit free flow at high 

The seat and swivel needle disk velocities with low pressure drop. 
are made of EValloy, Edward's These—and other—specific 
own development in abrasion re- advantages of Edward Fig. 158 
sisting stainless steel. The inside valves add up to savings in main- 
screw construction, the extra deep tenance time and replacement 
stuffing box and the special gland parts. For information on valves 
and packing nut design lengthen in the Edward line write for 
packing life and prevent leakage Edward BETTER VALVES Catalog 
along the stem. Streamlined body No. 101. 


Corresponding ball check valves, Fig. 160, with same 
ratings, also available. 





DIMENSIONAL DETAILS OF EDWARD Fig. 158 and 160 HYDRAULIC VALVES 


For power, petroleum, chemical process, marine, techno- 
logical or general industrial service 
Rating 6000 lb at 125 F 
Globe type, screwed or socket welding ends 


SIZE — 34" 1 5" 34" 1° 1 y" 1 1 6" 2" 


End to End, Fig. 158 and 160 | 334 | 33% | 3% | 4'4|5% 6%| 7%)! 9 
Center to Top Open, Fig. 158 | 844| 84] 8% | 9% |10%| 13% |14%| 18 
Handwheel Diameter, Fig. 158 | 534 | 534 | 534 | 634 | 8'4| 10% |10%| 11% 


















































Weight—lbs, Fig. 158 3%} 3% | 4% | 7 12 22 37 62 
Weight—lbs, Fig. 160 1%} 1%] 2%| 4%] 7%| 13% 119%) 40 








THE EDWARD VALVE & MFG. CO., INC., 1592 W. 145th Street 
East Chicago, Indiana 


EDWARD %’ VALVES @ 
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Fig. 2. Copper-lead type of bearings corroded from excessive acidity 


the products of oxidation depend on the 
type of oil used, the method and degree 
of refining, and the length of time that 
a lubricant has been exposed to engine 
temperatures. Fig. 1 graphically illus- 
trates the broad aspects of the effect of 
time on the degree of oxidation for 
three oils of varying stability. 

Oil “A” would be classified as a very 
unstable lubricant of little or no oxida- 
tion resistance. It would deteriorate rap- 
idly with increased temperature. Oil 
“B” is a moderately stable lubricant 
over the temperature range T, to T,. 
Above temperature T, or after time 
T.M the lubricant begins to oxidize at 
a moderately fast rate as evidenced by 
the rather sharp change in slope of curve 
B above point Sp. Oil “C” is a very sta- 
ble lubricant over an extended period of 
time T,N. After extended use, however, 
as represented by T,N, or if subjected 
to temperatures above T,, rapid de- 
terioration occurs over the short incre- 
ment of time as represented by NR. 

The relative amount of oil break- 
down, or the time required for a given 
amount of breakdown, for each oil at 
any time may be represented by extend- 
ing a horizontal line from any point 
or curve on A, B, or C to the ordinate 
O Oy. The vertical distance of the in- 
tersection of this horizontal line with 
ordinate O Oy is therefore a measure of 
the degree of oxidation for a given time 
and/or temperature. 

In order to understand further the 
nature of oil oxidation, it is perhaps log- 
ical to discuss each type of oxidation 
product mentioned above and its effect 
on both advanced oil oxidation and en- 
gine performance. 


Organic Acidity 

The organic acids produced by oil 
Fig. 5. Protective film deposited on 
these bearings arrested acid corro- 


sion. Note darkened bearing surface. 
Compare this picture with Fig. 2 
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oxidation are, of course, considered ex- 
tremely weak acids. In the presence of 
traces of moisture, however, small 
amounts of these acids, particularly the 
lower-molecular weight volatile acids, 
are quite corrosive to the bimetallic 
bearing metals of copper-lead, silver- 
cadmium, etc. Examples are illustrated 
in Fig. 2. In the absence of moisture 
most oils will tolerate a higher degree 
of acid formation before the problem of 
bearing corrosion becomes serious. The 
presence of acidity in a lubricating oil, 
however, increases or catalyzes the rate 
of formation of greater and more crit- 
ical amounts of acidity and attendant 
sludge and varnish. 


Oil Insoluble Sludge 


The upper part of the piston of an 
internal-combustion engine is exposed 
to near combustion temperatures and 
resulting hot gaseous products of fuel 
combustion, presenting the severest 
temperatures to which a lubricant is ex- 
posed. The attendant upper piston tem- 
peratures are near or above the actual 
thermal decomposition temperatures of 
most lubricants. Any portion of the 
lubricant exposed to these temperatures 
will carbonize and leave as a residue a 
carbonaceous thermally-decomposed 
portion of the lubricant shown in Fig. 3. 

This carbonaceaus material is com- 
posed of actual carbon and a “gummy” 


highly polymerized binder, which is de- 
posited back of the piston rings and in 
time prevents proper ring action; pro. 
motes loss of power, and causes ultimate 
ring sticking. A portion of these car- 
bonaceous deposits, although oil insol- 
uble, are mechanically carried into the 
main body of crankcase oil and, by a 
settling out process, become the source 
or reason back of clogged oil filters, 
faulty valve action, or impaired overall 
engine efficiency. For practical purposes, 
this carbonaceous material is looked up- 





Fig. 3. (Above) Carbon deposit result- 
ing from lubricant being exposed to 
severe temperatures 


Fig. 4. (Below) Use of an oil saturated 
with varnish often results in a deposit 
of kind shown here 
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Continuous sampling protects product standards, pro- 
vides a check on reactions in treating operations and 
assures uniform products in blending. % Proportioneers 


sectional sample of total flow into a 5 gal. bomb. Sam- 


ples are uniformly spaced at all rates of flow giving a 


quantitative and qualitative sample truly representa- 


Inc.% offer a meter-controlled device to deliver across _ tive of all the fluid which has passed through the line. 


Proportioning Equipment for Every Process Need 


TREATING = Controlled feeding of one or more reagents 
or treating chemicals either to a constant or variable flow 
of raw stock or untreated fluid in proportion to flow. 


BLENDING - Proportioning two or more fluids or dry 
materials to eath other at constant or varying rates and 
in predetermined ratio to each other. 


DILWTING - Reducing the concentration of a solution 
to a predetermined final strength either at constant rate 
or in proportion to demand to suit process requirements. 


SAMPLING ~ Removing minute quantities from a flow- 
ing stream at predetermined intervals based on rate of 
flow so as to produce a composite of the whole. 


Sead for Sulletin 1700 


7o PROPOATIONEERS. INC. 7% 


WRITE TO ¥%,PROPORTIONEERS, INC.%, 28 CODDING ST.. PROVIDENCE 1, RHODE ISLAND 
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on as the final or highest state of oil 
deterioration. 


Oil Soluble Sludge 


Oil soluble contamination products, 
or varnish, as the name implies, are com- 
parable in color and appearance to the 
more commonly known floor varnish. 
This oil soluble form of contamination 
is produced under less severe tempera- 
ture conditions than the insoluble form 
of sludge and is therefore classified as 
an intermediate stage of oil oxidation. 


Oil soluble varnish formation is asso- 


























ciated with the temperature range of 
the piston skirt and, on forming, is re- 
tained in solution or dissolved by the 
main body of the crankcase lubricant. 
The solvent action of the lubricant for 
its soluble varnish continues until sat- 
uration, after which deposition occurs. 


Oils of the naphthenic or aromatic 
type have been shown to possess higher 
solvency for these decomposition prod- 
ucts than paraffin type oils. Innumer- 
able engine tests have, however, shown 
that over a given temperature of opera- 
tion the rate of oxidation is greater for 
the high solvency oils and as a result 
such oils may reach their saturation 
point, as regards soluble sludge content, 
long before the more paraffinic oils show 
more than traces of oxidation. 

Prolonged use of an oil saturated with 


Fig. 7 (left and lower left). Piston and 
valve cover plate from engine lubri- 
cated with a well refined oil contain- 
ing a ‘‘metal passifier’’ type inhibitor 


Fig. 8 (right and lower right). Piston 
and valve cover plate from engine lu- 
bricated with same type oil as Fig. 7 
reinforced with a detergent inhibitor 
type additive. Note bright metal sur- 
faces of the piston and lack of sludge 
(dispersive action) on valve cover plate 


Figs. 6a (left) and 6b (right). Pistons 
from heavy duty diesel lubricating ojj 
test showing cleansing effect of deter. 
gent type additive on lubricant, Fig. 
6a shows results of not using additive 
and Fig. 6b the results when it is used 


varnish may often result in abnormal 
deposition of this type oxidation prod. 
uct on the lower part of piston, cyl. 
inders, and crankcase (Fig. 4). It js 
obvious of course that a lubricant ap- 
proaching the saturation point as fe. 
gards soluble sludge will be more sys. 
ceptable to abnormal carbonaceous de. 
composition in the regions of higher ep. 
gine temperatures. 

Lubricants high in varnish content 
are characterized by high increase in 
viscosity and often attain a critical 
value beyond which the oil pump and 
lines cannot handle them. Engine parts 
are thus deprived of adequate lubrica- 
tion and mechanical failures such 4s 
burned out bearings, scored cylinders, 
and the like may soon follow. 


Antioxidants 


Petroleum refiners have developed 
many processes and methods aimed at 
removing certain of the inherent com- 
ponents of an oil that are easily oxidized 
and responsible for the sludge-forming 
tendencies attributed to the main body 
of the lubricant. Lubricants have re- 
sulted that are designed to contain a 
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Foz EASE OF OPERATION 
and. 


TIGHT SEATING 
IN ANY SERVICE 


WA rue pisc (1) 1s PULLED DIRECTLY 
~~. AWAY FROM ITS SEAT BY THE 
/ 4 OPENING LUG (2) BEFORE IT STARTS 

7) TO MOVE TO THE OPEN POSITION. 


‘4 


= THIS EDGE REMAINS IN CON- 
TACT WITH THE INNER BODY 
WALL, WIPING THE SURFACE 
WHEN VALVE IS BEING OPENED 


Reed Valves are designed and constructed to provide posi- 
tive shut-off and ease of operation under the most severe 
service conditions with the greatest factor of safety. Materials 
used are of the highest grade obtainable and rigid inspec- 
tion and testing schedules assure complete dependability 
under all conditions of service, pressure and temperatures. 


Reed Valves will withstand fatigue strains and overloads — 
resist shock at low temperatures and retain their easy open- 
ing and positive closure characteristics through varying 
temperatures. 


REED VALVE DIVISION 


of the REED ROLLER BIT COMPANY 


P.O. Box 2119 Houston, Texas 
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minimum amount of deleterious com- 
ponents and still retain the maximum 
required amounts of stable or inherent 
antioxidant components that promote 
overall lubricant base oil stability. 

Research studies have led to the isola- 
tion of the natural antioxidant com- 
ponents of lubricating oils. Such studies 
have enabled the petroleum chemist to 
prepare synthetically chemical additives 
that are chemically similar or compati- 
ble with the naturally occurring inhib- 
itors and are often added to heavy duty 
lubricants in amounts demanded of 
present day engine severity. These 
chemical reinforcing agents or anti- 
oxidants fulfill either one or both of the 
following purposes: 

1. Arrest or suppress the natural abil- 

ity of the lubricant to absorb oxygen. 

2. Poison or deactivate hot metal sur- 

faces of engine parts and thus render 


them inactive as catalysts to lubricant 
oxidation. 


The compounds of sulphur and phos- 
phorous, most common of the metallic 
deactivators, have a high affinity for hot 
metallic surfaces and form very thin 
coatings of sulphides or phosphides on 
exposed metal surfaces. (Fig. 5). Many 
compounds of sulphur and phosphorous 
also possess true antioxidant character- 
istics although nitrogen-containing ma- 
terials are more often associated with 
the true antioxidant additives. 


Detergency 


Proper refinement of lubricating base 
oil stocks reinforced with suitable oxi- 
dation inhibitors have done much to- 
ward the promotion of better operating 
engines. Certain natural-occurring en- 
gine processes and lubricant character- 
istics still exist, however, and often 
overburden even the most stable of 
lubricants. Most common are: 

1. The natural tendency of the lubri- 


cant to absorb the excess oxygen pres- 


ent in the blowby gases. 
2. High ring belt temperatures that 
are characteristic of the newer high 


output cngines, and are often above 


Fig. 10. Single cylinder engines used to evaluate varnish 
and bearing-corrosion tendencies of heavy duty motor oil 


Fig. 9. Comparison of these filters with 

those in Fig. 3 again shows ability of 

the detergent-dispersion type agent to 
prevent abnormal engine deposits 


the thermal decomposition tempera- 

ture of the lubricating composition. 

3. The contaminating influences of 

unburned fuel residues (soot) that 

find their way past piston rings into 
the main body of lubricating oil. 

The above conditions are expected 
and must be tolerated; hence, means 
have been devised whereby the products 
of natural or limited decomposition can 
be prevented from impairing engine op- 
eration. Toward this end the detergent 
type additive has found its use. 

The detergent type of chemical rein- 
forcing agents are usually metallo-or- 
ganic salts. The metals most commonly 
used are zinc, tin, nickel, calcium, lith- 
ium, barium, aluminum, and _potas- 
sium. The acidic organic radical most 
often contains sulphur and/or phos- 
phorous, which promote mineral oil 
solubility of the additive salt, as well 
as provide the antioxidant-metal passi- 
fying characteristics described under 
“Antioxidants.” The detergent type ad- 
ditives should, however, basically pro- 
vide: (a) Prevention by cleansing 
(soap) action of newly formed oxida- 
tion products from adhering to the en- 
gine parts at the time of formation or, 
in some cases, removal of previously 


formed deposits. (b) Sludge dispersion 
or prevention of any contaminant de. | 
scribed under (a) from physically | 
separating from the main body of 
crankcase lubricant and later deposit. 7 
ing throughout the engine. P 

The cleansing action of a detergent 
type additive is well illustrated in Fig 
6a and 6b. Note in particular the heayy 
carbonaceous deposits adhering to the 
top lands and rings of the piston 
the extremely dirty condition of the 
lower piston skirt of the piston shown 
in Fig. 6a. The piston in Fig. 6b was 
obtained by using the same oil that had 
been reinforced with a small amount of 
metal salt. 

The engine parts shown in Figs, 7, 
8, and 9, are also typical examples of § 
both combined detergency - dispersive 
action of a preferred heavy duty lubri-§ 
cant. The lubricant that produced the 
condition shown in Fig. 7 was a well) 
refined base oil, high in antioxidant) 
characteristics. The severity of engine 
operation was such, however, that it 
produced the conditions shown. Rein- | 
forcement of this same lubricant with 
a detergent-inhibitor combination not) 
only provided increased cleansing action 
shown in Fig. 8, but further improved 
engine cleanliness by keeping the sludg 
thoroughly dispersed throughout thé 
oil. Decrease in overall engine dirt ig) 
further evidenced by the clean condis 
tions of the filters shown in Fig.9. © 

Having described the effects and, t 
some extent, the remedial steps necess 
sary to more or less neutralize these ef 
fects of high speeds, temperatures, 
loads on lubricating oils, it is found that 
a good heavy duty motor oil, in addi- 
tion to the normal properties of well 
refined mineral oils, must, in summary, 
possess the following properties: Oxida- 9 
tion resistance, detergency, dispersion, 
and corrosion resistance. 

The testing equipment generally used 
for the evalution of these properties can 
be classified in three categories: The | 


Fig. 11. Single cylinder engines used to evaluate ring stick 
ing tendency of heavy duty motor oil 
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test tube, the bench test, and the full 
scale engine. 

The test tube varieties usually con- 
sist of glass-constructed apparatus used 
to measure oxidation resistance at tem- 


Fig. 13. Diesel engine used for ring 


peratures up to 400° F., or mechanical 
devices designed to evaluate corrosion 
tendencies of the oils. These tests have 
been very useful as primary or screen 
tests, as many lubricants can be tested 


Fig. 12. Full scale gasoline engine used 
to evaluate varnish and bearing-cor. 
rosion tendencies of motor oil 


in a reasonably short time at low cost. 

The bench test type of equipment, 
normally used in the secondary evalua. 
tion of heavy duty motor oils, consists 
of small one cylinder engines. By vary. 
ing operating conditions of these spe. 
cially built engines, all ‘essential per- 
formance properties of oils may be meas- 
ured, but here again, as in the primary 
test tube tests, it is a screen test al- 
though the mesh is considerably finer. 

At least two different operating pro- 
cedures are usually set up on the small 
single cylinder engines, one procedure 
to measure the varnish or lacquer form- 
ing and the bearing corroding tend- 
encies of the oil and the other procedure 
to measure the ring sticking properties, 
Fig. 10 shows a typical bench test stand 
of engines being used to evaluate the 
varnish forming and bearing corrosion 
characteristics of the oil. These engines 
are run at normal cooling jacket tem- 
peratures and high crankcase tempera- 
tures (300° F.). The group of engines 
shown in Fig. 11 are set up to operate 
under ring sticking conditions and here 
abnormally high cooling jacket temper- 


Fig. 14. Diesel engine used for film strength 


sticking tests and endurance tests 
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CYCOIL 
OIL BATH 
AIRCLEANER 








Composed of complete assem- 
blies of individual viscous 
impingement type cells and 
housings which bolt directly 
to flange on air intake pipe. 
Installed outside or inside the 
buildings. Sturdily built for 
long years of service. Réecom- 
mended particularly for use in 
industrial districts involving 
normal dust concentrations. 
Write for Bulletin 120 D. 


For engines and come 
pressors subject to 
extremely heavy dust con- 
centrations. Principle of 
Operation provides four 
way cleaning—1. im- 
pingement, 2. scrubbing, 
3. cyclonic action, 4. fil- 
tering, thus assuring 
continued self-cleaning 
action and large dust- 
holding capacity. Acts as 
effective intake silencer 
as well. Write for 
Bulletin 130-D. 
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For multiple engine or 
compressor hook ups, 
multi-cylinder, and four- 
cycle and two-cycle 
engines scavenged by 
rotary blowers the Auto- 
matic filter is especially 
suitable. Practical for air 
volumes of 5,000 cfm or 
more. For detailed in- 
formation on its oper- 
ation and self-cleaning 
principle write for Bul- 
letin 241 A. 
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SELF-CLEANING 
AIR FILTER 





A dry type filter employing 
wool felt as a filter medium. 
Recommended specifically for 
air compressors of the non- 
lubricated cylinder type and 
for engines and compressors 
where the intake air contains 
large quantities of lint, flour 
or other types of dust which 
do not suit viscous impinge- 
ment type filters. Come as 
complete assemblies for in- 
stalling on air intake pipes. 
Send for Bulletin 120 D. 


SPEED 
VICTORY 
BUY 
MORE 
BONDS 
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Preventive maintenance in the form of correctly engineered air intake cleaners pays big divi- 
dends. Power plants are too precious and important today to risk unnecessary shut downs and 
engine or compressor repairs. AAF’s 23 years experience in the field of power equipment dust 
control is represented by a complete line of air cleaners and filters for every dust condition. 
Send for free engineering data and bulletins describing their installation and operation. 


eee 


AIR FILTER CO., INC., 384 Central Ave. 
n Canada: Darling Bros., Ltd., Montreal, P. 9. 


Louisville, Ky. 








—____ WITH PETRECO PROCESSES 


Resident field engineers are located in refining and produc- 
ing centers wherever Petreco processes are in use. These men 
are specialists, and are always available to assure maximum 


operating efficiency, and to give helpful advice and assistance 


on any problem of dehydration or desalting. 
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atures (400° F.) and moderate crank- 
case temperatures (225°F.) are used. 
In this test the detergency properties of 
an oil become apparent. 

After a lubricant has given indica- 
tion of possessing all essential proper- 
ties desired by passing these tests it is 
ready for full scale engine tests. Because 
they represent the most universally used 
types of engines and because they afford 
varying oil-operating temperatures and 
loading conditions, the full scale en- 
gines are of two general types, the gaso- 
jine or automotive type engine and the 
diesel engine. The gasoline powered en- 
gine shown in Fig. 12 is used for a final 
laboratory evaluation of the oxidation 
and bearing-corrosion characteristics of 
heavy duty motor oil for gasoline en- 
gines. The test is run for periods of 36, 
72, or 108 hr. at a speed equivalent to 
approximately 60 m.p.h. under road 
load conditions. The cooling jacket 
temperature is maintained at 200° F. 
and the crankcase oil at 280° F. 


Diesel Test Engines 


Shown in Figs. 13 and 14 are two dif- 
ferent diesel engines of the industrial 
type in which the heavy duty motor 
oils undergo further tests. The engine in 
Fig. 13 is used to determine the ring 
sticking tendency of the oil under ab- 
normally high jacket temperatures 
(240° F.). 

The engine shown in Fig 14 is used 
under two different sets of conditions. 
In one test the engine is run under mod- 
erately high temperatures and with one- 
half of the piston crown cut away to 
allow the hot combustion gases to play 
directly on to the upper ring belt (Fig. 
15). This test of 3-hr. duration meas- 
ures the ability of the oil to maintain a 
lubricating film under the most adverse 
condition. 

The same engine with a standard 
piston (Fig. 16) is used for an endur- 
ance test of 48-hr. duration. The engine 
isrun under moderately high crankcase 
and jacket temperatures and high over- 
load and is used to measure detergency, 
dispersion, and oxidation properties of 
heavy duty motor oils for diesel uses. 
Several other types of both full scale 
diesel and gasoline powered engines are 
also used to measure these same prop- 
erties of heavy duty motor oils under 
vatying operating conditions. . 

In all cases the full scale engine tests 
are designed to run under conditions 
that enable the investigators to predict 
field performance without running ex- 
cessively long time tests. For these rea- 
sons accelerated conditions and varied 
types of engines are used. 


It is sincerely hoped that as heavy 
duty motor oils are improved, the en- 
gine testing technique in the laboratory 
will also improve so that more than two 


4 
Fig. 15. Piston of the type used in 


measuring fiim strength characteristics 
of heavy duty mofor oil 





Fig. 16. Piston from diesel engine used 
in endurance test 


full scale engines will be needed ac- 
curately to predict field performance 
for heavy duty motor oils. At the pres- 
ent state of knowledge of heavy duty 
motor oils and their use, however, no 
one engine or set of operating condi- 
tions will give the accurate prediction 
necessary. It is only after carefully 
evaluating and analyzing the results of 
these varied engine tests that satisfac- 
tory field performance is assured. 
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QUESTIONS AND ANSWERS 


This Book Covers a Long Felt 
Need for One Inclusive Volume 
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modern Pumps, Hydraulics, Air 
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that tie in. Easy to understand. 
To get this assistance for yourself, 
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COU PON today. 


TREATISC 


COMPLETE 
PAY SBA 


ONLY Mo. 





AUDEL, Publishers, 49 W. 23 St., New York 10 

oc All, AUDELS PUMPS, HYDRAULICS, AIR COMPRES. 
jal. A. wi 

in 7 de s and $1 monthly until the $4 is paid, Otherwise | will 

re’ t. 











? €.m. 


Youre Safe 
When You Carry 


90-UL 
ECOLITE 

















A 





Don't wait — get 
this new Safety 
Lantern with 


BROKEN BULB 
EJECTOR! 





SAFE 


in Hazardous 
Places 


Tested and Recom- 
mended by Under- 
writers’ Labora- 
tories. 


@ Sealed beam con- & 








struction. prey 
®@ Throws bright beam an 90-UL 
1500 feet. 


© Large handle and pivoting feature gives 
you light where you need it and both 
hands free for work. Now at jobber and 
supply stores. 


Economy Electric Lantern Co. 
3100 W. Cherry Street Milwaukee 8, Wis. 
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LOOKED AT FROM EVERY ANGLE 
WORTHINGTON ANGLES WIN OUT! 
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Look Inside this LFC Angle Engine Compressor 
and You'll See 14 Reasons Why 


1. Main frame. Massive box girder 
type heavily ribbed—Fully machined 
in one machine tool setting. 

2. Compressor frames. Bolted to the 
main frame—Permits more accurate 
machining and easier field handling. 

3. Crank Shaft. One piece forged steel 
—Counterweighted. 

4. Connecting Rods. Forged steel — 
Individual and completely inter- 
changeable for each power and com- 
pressor cylinder. 

5. Power Piston. Exceptionally long 
for minimum wear and minimum oil 
consumption. 

6. Inlet & Exhaust Valves. Alloy 
forged steel—Interchangeable. 

7. Power Cylinders & Heads. Com- 
pletely water jacketed—Directed flow 
—Uniform temperatures. 





8. Exhaust Manifold. Completely 
water jacketed—Less operator and 
fire hazard. 

9. Lube Oil Pressure Header. Cast 
into base—Drilled oil passages to all 
bearings—Eliminates internal piping. 

10. Force feed lubrication to power cyl- 
inders, compressor cylinders and com- 
pressor cylinder packing. 


11. Complete accessibility to all bear- 
ings through large crank case and 
compressor frame doors. 

12. Valve stems completely accessible for 
prompt, accurate adjustment. 

13. Worthington Feather Valves* in 
compressor cylinders for quiet, eff- 
cient, durable operation. 

14. Large water jackets keep cylinder 
and head cooler . . . promote higher 
operating economy. 
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Switchgear for Electric Power 


Distribution In Process Areas 


x- Switchgear is evolving in specialized 
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by Morvitt A Hyde 


. forms most suitable to refinery service 


Westinghouse Electric and Manufacturing Company 


WITCHGEAR for refinery power 

distribution performs an unspec- 
tacular but exacting job. As long as 
process units are on stream, electric 
power must be delivered to them with 
the highest degree of continuity. To 
carry out this vital task switchgear 
must possess all the usual qualifica- 
tions for handling any high-load fac- 
tor industrial service. In addition it 
must perform with sustained reliabil- 
ity under the conditions of corrosion 
that pervade the process areas; and it 
must do its job safely under such 
hazardous atmospheric conditions as 
may exist at the location. Although 
ordinarily it is feasible to install 
switchgear outside those areas where 
hazardous conditions are continuous, 
it is often necessary to make installa- 
‘tions at points where the atmosphere 
is subject to hazard at times. 

To meet these conditions, switch- 
gear for use in process areas is evolv- 
ing in specialized forms, just as motors 
and motor starters have developed in 


types particularly suitable to refinery 
service. 


Lighting Distribution 


Consider first the protection and 
control of lighting distribution cir- 
cuits. The switchgear apparatus re- 
quired for this job is physically small 
but important in function. Many re- 
fineries have found the oil-immersed 
lighting panelboard to be an effective 
solution to both the corrosion prob- 
lem and the hazard of petroleum-laden 
atmosphere. Individual circuit break- 
ers in sizes 50 amp. and below are as- 
sembled in an enclosure as shown in 
Fig. 1. 

Oil submergence of the breaker units 
provides protection against hazardous 
atmosphere conditions and at the same 
time the oil prevents exposure of the 
active parts to corrosive elements. 
Fuses are eliminated and all the usual 
advantages of circuit breaker protec- 
tion are gained. Weatherproof con- 
struction permits the most convenient 
location regardless of exposure. In 


view of the varied locations in which 
lighting panelboards may be installed, 
the breaker units for this service are 
compensated for variations in oil tem- 
perature, making their tripping char- 
acteristics practically independent of 
changes in ambient temperatures over 
a wide range. 


Low Voltage Distribution 


For the majority of circuits 600 v. 
and below, where maximum normal 
currents do not exceed 600 amp. and 


interrupting ratings of 10,000 amp. suf- . 


fice, the provision of installations suit- 
able for hazardous and corrosive condi- 
tions is relatively simple. In these rat- 
ings circuit breakers are readily avail- 
able in individual housings either ex- 
plosion proof or oil-immersed. Group 
mountings of such units can be made 
to serve effectively as low-voltage power 
distribution centers. These may be 
mounted indoor or outdoor, as conven- 
ient to the layout. Outdoor distribution 
centers in areas that are definitely non- 
hazardous may be made up using weath- 

















Fig. 1. Three 12-circuit oil-immersed panelboards provide 

reliable control and protection of lighting circuits in a mod- 

ern refinery. Circuit breakers, submerged in oil, are isolated 
from corrosive and hazardous atmospheres 
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Fig. 2. This 440-v. power distribution center is made up of 

air circuit breakers in individual housings. Outdoor con- 

struction provides convenient layout at minimum installation 
expense 
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| LYLLOVERSION® 








*Trademark Registered 


Another Process From Phillips Research Laboratories 


é wartime PROCESS FOR THE SMALL REFINER 


_. . THAT FITS posturae PLANS 


This new catalytic process enables both small and 1. The simplicity of the fixed catalyst bed. 
large refiners to make premium gasolines. Impor- 
tant too, the process offers wide flexibility in both 
charging stocks and products. 


nN 


Simplicity of design and ready convertibility of existing 
refinery facilities which permit substantial savings of 
critical materials. 

Existing thermal cracking units can be economically 
converted to Cycloversion catalytic cracking units 
by the addition of simple catalyst chambers and in- 


3. Long process periods permit operation without the use 
of costly automatic cycle control equipment. 


. ue ' 4. Rugged, long-lived and inexpensive catalysts. 
expensive catalyst reactivating equipment. 

, ; 5. Flexibility with respect to charge stocks cts. 
Cycloversion has many advantages, among which inn — Pe ae ee pe 
are: 6. Low investment and operating costs. 


Let PERCO give you complete information about CYCLOVERSION, the 
process that fills a war-time need, and solves many post-war problems. 


~s PROECT S42 Ss FF. ENGINEERING om 


=a PERCO & 






a Divvisdon—e 


PHILLIPS PETROLEUM COMPANY, Bartlesville, Oklahoma 
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Fig. 3. Oil-immersed breakers, 600-v., 
control circuits to groups of motor 
starters in hazardous-atmosphere 
installation 


Fig. 4. Installation of conventional 
switchgear in isolated room that is 
maintained non-hazardous by 
ventilation 


er proof breakers; in such case, precau- 
tions should be taken to seal off effec- 
tively any conduits leading from the 
breakers into hazardous areas. 

Fig. 2 shows a typical outdoor dis- 
tribution center for 440-v. power in a 
refinery, using air type circuit breakers 
and combination motor starters. Fig. 3 
is an installation using oil-immersed 
600-v. circuit breakers to serve groups 
of oil-immersed motor starters. Break- 
ers of this type in 100, 225, and 600- 
amp. frame sizes have for each size a 
number of interchangeable trip units to 
suit individual circuit requirements. 
This feature is advantageous where 
changes are required in circuit capacity, 
as well as in the maintenance of spares 
for operating contingencies. 

In the explosion proof air-break form, 
these breakers are available with com- 
bined thermal and magnetic trip, pro- 





Fig. 5. These outdoor-type completely 
oil-immersed units control 2300-v. 
power circuits in a refinery 


viding inverse-time-limit tripping at 
moderate overloads and instantaneous 
tripping on short circuit. In the oil-im- 
mersed form the breakers have mag- 
netic trip only, providing instantaneous 
tripping on short circuit currents. 

Where the installation requires cir- 
cuit breakers in ratings exceeding 600 
amp. on low voltage circuits or where 
distribution is at 2300 v. or higher, the 
physical size of the breaker unit makes 
it more difficult to provide an enclosure 
adequate for protection against corro- 
sive and hazardous atmospheric condi- 
tions. Switchgear of these higher ca- 
pacities is usually of the oil circuit 
breaker type. 


High Voltage Distribution 


Switchgear employing oil circuit 
breakers is frequently installed in spe- 
cially built rooms isolated as complete- 
ly as possible from the process area. Fig. 
4 shows such an installation serving a 
large cracking unit. In some instances 
fan ventilation is used, drawing air from 
a point outside the area pervaded by the 
objectionable atmosphere. This arrange- 
ment is most effective when a slight 
pressure is maintained in the switchgear 
room, to insure that any seepage will be 
outward from the room rather than in- 
ward from the surrounding area. 


REFINING 





This practice is expensive from the 
installation standpoint, requires critical 
dependence upon the functioning of the 
ventilating system, and, even though 
extreme measures are taken to secure 
safe air at the intake of. the ventilating 
system, there is usually some question 
on this point under variations in process 
operations and wind conditions. 


The highest degree of protection 
against unfavorable atmosphere condi- 
tions has been attained in installations 
using switchgear units of the complete- 
ly oil-immessed type. Such an installa- 
tion is partly shown in Fig. 5. Each unit 
comprises an electrically operated cir- 
cuit breaker and a disconnecting switch, 


(Continued on Page 156) 


Fig. 6. Switchgear units, 2300-v., of the completely oil-immersed type, 2300-v. 

oil-immersed motor starters, 2300/460-v. transformers and 460-v. oil-immersed 

circuit breakers form an outdoor power distribution and control substation in a 
hazardous area 
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OF CLARK ‘‘ANGLES” ). Ria / 


Lo) TO CALIFORNIA IN 
mee) 4 YEARS...qALF 


“Angles” in refrigeration service 


9 F | T i N 1 : 4 3 in a California refinery 


CLARK Compressors have had wide acceptance in 
California, due to their fine record there for continuous 
operation. 











When the demand for compressors for Hi-Octane Gasoline ry yond wee 
developed, CLARK delivered the goods. Not a single 


shipment has been late. hes - Z 


Today, with the advent of deeper fields and lighter crudes, 
California operators are producing large volumes of gas 
and are in position to make use of the advantages that 
accrue from pressure maintenance. CLARK deliveries to 
California in the past 4 years, principally for refinery and 
pressure maintenance service, have totalled 73,040 
Horsepower. Half of that total was shipped in 1943. 7 
; . ‘ > 
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CLARK BROS. CO., INC. ie <— 
OLEAN, NEW YORK, U.S.A. | 


0 ne o f Export Offices: 30 Rockefeller Plaza, New 
York. Domestic Sales Offices and Warehouses: 

Tulsa, Okla.; Houston, Tex.; Chicago, Il. (122 

The- Dresser S. Michigan Ave.) ; Boston, Mass. (Park Square 
Bidg.) ; Huntington Park, Calif. (5715 Bicket 


* St.) Foreign Offices: London, England; Avda — 
Indus tries Roque Saenz Pena, 832, Buenos Aires. 2 CLARK 3000 H. P. steam-driven 


‘Angles’ in California refinery 
making Hi-Octane Gasoline 


12 CLARK 7500 H. P. gas-driven 
‘Angles’ in service in California's 
Synthetic Rubber Industry 
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(Continued from Page 153) 


immersed in a tank of oil. The unit is 
structurally mounted for access by low- 
ering the tank. Lowering and raising 
the tank is accomplished by using a de- 
mountable hand windlass. 

Fig. 6 shows an installation of such 
units with 2300-v. motor starters of 
similar construction. Units of this form 
are available in ratings up to 1200 amp., 
5000 v., with interrupting ratings of 
25,000 and 50,000 kva. 

Oil immersion of all arcing parts and 
connections makes this equipment safe 
for operation in hazardous atmospheres 
and at the same time provides the most 
effective protection against corrosive 
atmospheric elements. Designed for lo- 
cation without regard to weather pro- 
tection it requires no building construc- 
tion and is extremely flexible as to lay- 
out. Equipment of this type has three 
distinct handicaps, however. First, is 
high cost. Second, this construction is 
not readily adaptable to inclusion of in- 
strumentation and precision relays. 
Third, it is comparatively difficult of 
access for routine inspection and main- 
tenance, a disadvantage more pro- 
nounced when such work must be per- 
formed on outdoor installations in incle- 
ment weather. 


Although well built and properly ap- 
plied switchgear requires little mainte- 
nance, it is important that when such 
work is required it be performed with 
convenience and dispatch. From this 
standpoint the construction known as 
“metal-clad, vertical-lift” is recognized 


as having outstanding advantages. In 
this form the oil circuit breaker, which 
is the heart of the unit, is readily re- 
movable from the structure by lower- 
ing onto a transfer truck. If desired it 
then can be transferred to a test rack 
where inspection of contacts can be 
made. The test rack also provides con- 
trol circuits, permitting the breaker to 
be put through its normal operations 
with complete access for checking its 
action and making any necessary ad- 
justments or repairs. While this work 
is being carried on an interchangeable 
spare breaker can be substituted in the 
switchgear housing thus limiting the 
total circuit outage time to a few min- 
utes. Fig. 7 illustrates the convenience 
of inserting a circuit breaker into ver- 
tical-life switchgear of standard design. 

This type of construction has dem- 
onstrated its advantages in broad indus- 
trial use. Obviously, its adaptation for 
locations involving corrosive and haz- 
ardous atmospheres has received active 
engineering attention. 

One approach to the problem has 
been the use of essentially conventional 
design with the external doors and cov- 
ers gasketed and bolted to effect a vapor 
tight enclosure. This construction is 
illustrated in Fig. 8, left. It does not 
provide a satisfactory solution. In appli- 
cations involving large perimeters gas- 
kets afford very imperfect protection 
against corrosive elements. They de- 
teriorate rapidly with repeated opening 
and closure of the housing. There is also 
the inconvenience of manipulating a 


Fig. 7. For high-voltage circuits, metal-clad switchgear with removable circuit 

breakers is the most convenient type to install and to maintain, and the safest 

type to operate. In conventional designs, however, it is not suitable for use in 
corrosive and hazardous atmospheres 
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Fig. 8. In this installation switchgear 

units of gasketed construction operate 

in conjunction with oil-immersed motor 
starters 


large number of holding bolts. Obvious- 
ly, standard indicating instruments and 
relays mounted in the conventional 
manner are inadequately protected. 

The advantageous features of ver- 
tical-lift metal-clad switchgear are re- 
tained in the construction shown in 
Fig. 9. In function, general arrange- 
ment, accessibility, and external ap- 
pearance, this equipment is quite the 
same as standard metal-clad switchgear. 

The degree of protection against haz- 
ardous gas conditions is not as high as 
that afforded by completely oil-im- 
mersed equipment, in that the protec- 
tion does not apply to all live parts and 
connections. All parts subject to arc- 
ing in normal operation and all instru- 
ments and relays, however, are either 
oil immersed or in oil sealed or explo- 
sion proof housings. 

The group of units shown in Fig. 9 
consists of an incoming line unit (left) 
and 2 pairs of units for the control of 
2 synchronous motors. Viewed external- 
ly, the most noticeable departure from 
usual practice is the mounting of the 
instruments, relays, and indicating 
lights. These are enclosed within a bell 
mounted on the rear of the main panel 
as shown in the upper portion of the 
open panel at the extreme left. The bell 
has an oil seal at the bottom, through 
which pass the conductors carrying cir- 
cuits to the instruments, relays, and in- 
dicating lights. For visibility it has a 
high strength plate glass front that is 
permanently sealed to the bell. 

The circuit breaker control switch is 
equipped with a conventional handle on 
the front of the panel, but its contacts 
are immersed in a small individual oil 
tank as seen on the rear of the open 
panel. The circuit breaker is shown on 
the dolly used to withdraw it from the 
unit. Its oil-immersed auxiliary switch 
can be seen immediately in front of the 
lower portion of the breaker tank. 

Protection of the main disconnecting 
contacts of the breaker is of special in- 
terest. This is accomplished by mount- 
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FOR HIGHLY VOLATILE, HAZARDOUS FLUIDS 
HIGH OCTANE GASOLINE, BUTANE, PROPANE 


BYRON JACKSON 
ELECTRIC MOTOR DRIVEN 


“Stuttingboxless 
PUMP 


is 
“SAFE” 


Stuffingboxless Advantages 


1—No Stuffing Box—No Packing 

2—Minimum Installation Space 

3—No Exposed Rotating Parts 

4—No Limit to Positive Suction 
Pressure 

5—High Overall Efficiencies 

.6—No Attendant Required 

7—No Pulsation of Pumped Liquid 

8—Explosion Proof 


WE SOLICIT YOUR INQUIRIES FOR HIGH 
TEMPERATURE APPLICATIONS 


Byron Jackson Engineers are at your service to 
discuss YOUR problems in pumping hazardous 
fluids. There is no cost or obligation involved 
for consultation. 











BYRON JACKSON CO. 


Fresno « LOS ANGELES «+ San Francisco 
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FABRICATING er 
s EQUIPMENT * 
ce 
RESEARCH—Complete facilities for chem- b 


ical and physical testing permit selection of 
correct materials of construction. 


DESIGN—Competent engineers specializing 
in the problems of the process industries are 
ready to apply their experience to your 
problems. 


FABRICATION — Up-to-date methods of 
manufacture and modern fabrication equip- 
ment including welding positioners, power 
welding rolls, automatic welding machines FINISHED 
and multiple torch burning equipment. PRODUCT 


SERVICE—N-R service is always available 
—whether your needs are specific or gen- TAKE ADVANTAGE OF SINGLE 
eral, now or future. RESPONSIBILITY 


INDUSTRIAL DIVISION 


We the NATIONAL RADIATOR Co. 


237-0 Central Avenue - Johnstown, Pennsylvania 








1894 ESTABLISHED 5 0 YEARS 1944 
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Fig. 9. This metal-clad switchgear has advantages of stand- 
ard switchgear with protection of delicate parts against cor- 


rosion and of arcing parts against hazardous atmospheres 


ing a Micarta cup at the base of each 
bushing as shown in Fig. 10. Each cup, 
filled with oil, forms a seal at the bot- 
tom of the cylindrical insulating cham- 
ber in which the stationary breaker con- 
tact is mounted. As the breaker is ele- 
vated into its operating position the 6 
disconnecting contacts engage the 6 
stationary contacts and simultaneously 
the oil seal is closed at the base of each 
bushing. 

The disconnecting contacts of the 
control circuits are mounted as a group 
in a small oil tank and they engage 
corresponding stationary contacts as the 
breaker is elevated to its operating posi- 
tion. The elevating mechanism is op- 
erated by a crank, which engages the 
end of a shaft flush with the front of 
the panel. This shaft is accessible 
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through a small hole in the panel when 
the latter is closed. 

In Fig. 11a can be seen the breaker 
ready to be raised to its operating posi- 
tion. Also seen are the two auxiliary re- 
lays that control the breaker closing 
mechanism. These relays are normally 
immersed in an oil tank here shown in 
its lowered position. This view also 
shows the rear of the instrument and 
relay panel, normally covered by the 
oil-sealed bell, which is shown on the 
floor. Fig. 11b shows the breaker in op- 
erating position and the instrument 
panel, control switch, and auxiliary re- 
lay panel with enclosures in place, ready 
for operation. 


Each synchronous motor control con- 
sists of two adjoining units, one con- 
taining the oil-immersed field contac- 
tor, the field control relays, and field 
ammeter. The other unit contains the 
a-c. breaker, relays, and a-c. ammeter, 
which are arranged in a manner similar 
to the incoming line breaker. 


Mechanical interlocking insures that 
each breaker must be tripped open be- 
fore it can be lowered from its operating 
position in the cell, and thus prevent 
opening the circuit on the disconnect- 
ing contacts. 


The high voltage bus and the station- 
ary disconnecting contacts for each 
breaker are inaccessible except by re- 
moving bolted-on steel plates. This in- 
sures against accidental contact by the 
operator with high voltage parts, an im- 
portant safety feature. At the same 


Fig. 11. Breaker disconnecting con- 

tacts, auxiliary relays, control switch, 

instruments and protective relays are 

exposed in (a) at left, and enclosed 
in (b) at right 


REFINING 





Fig. 10. Oil seals isolate the disconnecting contacts carrying 
power and control circuits when the breaker is 
installed in its unit 


time, the low voltage control wiring, 
relays, and instruments are readily ac- 
cessible for speedy performance of 
checking and maintenance work. Of 
course, disassembly or reassembly of 
protected parts and operation of such 
parts without their protection must be 
done only when the surrounding at- 
mosphere is non-hazardous. 

Thus the advantages of vertical-lift 
metal-clad switchgear are combined 
with protection of current-carrying 
parts and delicate mechanisms against 
corrosion; also with protection to all 
normally arcing parts against hazard- 
ous atmospheres that may occur while 
the equipment is in operation. 

— &k & —— 





159 





























fom mo) 


In its drive for Victory, America has made 
tremendous technological progress. Mechan- 
ical improvements that ordinarily would 
take years to evolve have come as a flood in 
months. These improvements have come not 
only from the manufacturers’ 
own engineering staffs’ but 
from men in the field who 
4 use, operate and service ma- 
chines and equipment. 

Such has been true in the 


case of Shafer Concavex Self- 


E..- men who have found new uses for 


SELF-ALIGNING BEARINGS 
Reg. U.S. Pat. Of. 








thafer Self-Aligning Bearings or who can suggest improve- 


ments in their Design, Manufacture, Application or Service. 


Aligning Roller Bearings as well. As the 
search for maximum efficiency, reliability, 
and economy of weight and space has focused 
more and more attention on the unique Shafer 
bearing principle, many important Shafer 
Self-Aligning Bearing appli- 
cations have been made of 
which we have no record. 
Furthermore, many of the 
thousands of engineers, tech- 
nicians and others now inti- 


mately familiar with Shafer 






















Bearings have ideas for their extended use 
or for the improvement of the design, con- 
struction, installation or service of these 
bearings. 

That such ideas and uses may be vital to 














the welfare of the nation must be apparent 
to any thinking man who envisions the role 
played by bearings in a nation increasingly 
on “wheels”... not only in transportation 
but all the machines of industry and domes- 
tic activity. It is with the intention that 
ese ideas be not lost to the nation that 
the Shafer Achievement Awards have been 
instituted. 

Awards as stated above will be made on 
the basis of the merit in whatever ideas are 
submitted as valuable contributions to the 
art of design, manufacture, application or 


use of Shafer Self-Aligning 


or Bearings. The opinion of the 

judges will alone determine 
P= , . 

the relative merits of any 
e. ideas submitted and all de- 

cisions of the judges will be 
he final. In the event of any 
ty, ties, identical or duplicate 
sed awards will be made. 


fer | The Shafer Bearing Corpo- 





to adopt or make use of any ideas sub- 
mitted. 

Any and all persons shall be eligible for 
participation in Shafer Achievement Awards 
and there are no restrictions as to the num- 
ber of entries which any person may make. 
There are no limitations as to the form in 
which ideas may be submitted, providing 
only that the ideas or suggestions are set 
forth in a clear and understandable manner. 
All entries received at the headquarters 
offices of Shafer Bearing Corporation, 1426 
W. Washington Blvd., Chicago 7, Illinois, 
on or before September 1, 1944 will be eli- 
gible. Awards will be made as soon as pos- 
sible thereafter and award winners notified 
by mail and through announcements in 
magazines of national circulation. 


Judges of Shafer Achievement 
Awards Competition 


JOHN J. SCHOMMER, Professor of 
Industrial Chemistry, Illinois Institute of 
Technology. Nationally recognized au- 
thority on industrial processes and en- 
gineering design. 


PHILLIP C. HUNTLEY, Formerly 
Head of Mechanical Engineering Depart- 
ment, now Head of Civil Engineering De- 
partment, Illinois Institute of Technology. 
Widely known engineering consultant. 


CHARLES A. NASH, Associate Pro- 
fessor Electrical Engineering, Illinois In- 
stitute of Technology. An authority of 
broad practical experience in Electrical 
and Mechanical Engineering. 


ARTHUR H. WILLIAMS, Vice-Presi- 


: , dent, in ch f Engineering, Shaf 
fer ration reserves the right essing Ceapenution. aiken ena 
ali- 

of 

dl. Address all entries to the 

the Shafer Achievement Awards Committee 


fer 





1426 West Washington Blvd., Chicago 7, Illinois 


“ | Shafer Bearing Corporation 






























REFINING 


California Synthetic Rubber 
Project Is Now Completed 


x Plants are producing about 90,000 tons of 
GR-S rubber per year, one-eighth of U.S. capacity 


P 759.3 











ITH the recent completion of 

all plants for the manufacture 
of butadiene from petroleum products, 
the California synthetic rubber program 
is now producing GR-S rubber at ap- 
proximately its rated capacity of 
90,000 tons per year. This is one-eighth 
of the rated capacity of the present pro- 
gram for this type of synthetic rubber 
in the United States. It is expected, 
however, that the actual production of 
the California project will exceed the 
rated capacity appreciably. 

The plant manufacturing styrene, 
the other chief ingredient of buna-S, or 
GR-S (government rubber—styrene 
type) rubber, as it is called, has been in 
operation for more than nine months 
and during this time has been shipping 
its products to other synthetic plants 
in the country in addition to furnish- 
ing styrene for the California project 
as units have been completed and put 
into operation. 

The project is concentrated in and 
around Los Angeles and was planned to 
take advantage of existing facilities to 
the greatest extent possible. It is a 
highly integrated chemical process in 
which six individual plants are linked 
together for a continuous flow of pe- 
troleum products, benzene, and alcohol 
through butadiene and styrene to the 
polymerization units of the co-polymer 
plants where the raw rubber is formed. 
This flow of products is indicated sche- 
matically in Fig. 1. 

During construction of the units as 
much salvaged or second-hand equip- 
ment and material as possible was util- 
ized but no sacrifice in efficiency or 
most advanced design was made. Many 
of the boilers, for example, were taken 
from old destroyers of the first World 
War. These being marine boilers, treat- 
ing plants for the feedwater naturally 
had to be installed. All plants have been 
made as nearly automatic as possible by 
means of instrument control and the 
manpower required for operation has 
been cut down to the minimum. 


Fig. 1. Steps in the California syn- 
thetic rubber project 
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by Wallace A a a 


Pacific Coast Editor 


Butadiene Plants 


Butadiene for polymerization with 
styrene originates at three different 
plants. At one plant pure butadiene is 
processed and goes direct to the polymer 
units; but crude butadiene and/or bu- 
tylene made at the other two plants go 
to a chemical plant for treatment be- 
fore being piped to the co-polymer 
plants. 

Pure butadiene is made in a Houdry 
type plant at Standard Oil Company of 
California’s El Segundo refinery and is 
shipped in pressure type tank trucks 
direct to the rubber plant. This plant 
was built for the Defense Plant Corpo- 
ration and is operated by Standard for 
the Rubber Reserve Company. Con- 
struction was begun in March, 1943, 
and first production was in January, 
1944. 

The manufacture of butadiene in 
this operation begins with butane, 
which is first dehydrogenated by re- 






moval of four.atoms of hydrogen f 
each molecule. Extremely high 
perature is required for one phase of" 
the process, after which the gases are 
compressed to liquid form. The buta- 
diene, a gas at atmospheric pressure but 
a liquid under high pressure, is ex- 
tracted from this fluid. An extensive 
cooling system is required to cool the 
butadiene mixture from its high tem- 
perature. Water for the cooling system 
is pumped from the Pacific Ocean, a 
mile away. 

At another stage of the process air 
at high temperature is blown through 
the reactors where the conversion to 
butane takes place, the flow of air being 
at a rate of 80,000 cu. ft. per min. or 
360,000 lb. per hr. This air is previ- 
ously purified by electrostatic filters, 
which remove any dust that might 
affect the action of the catalyst used to 
bring about the conversion. Heat from 
this air is recovered in high pressure 
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EFCO HEAT EXCHANGERS 


22 ited Foam 





OVER LONG PERIODS 


1. EFCO ENGINEERS ARE HEAT EXCHANGE SPECIAL- 
ISTS WITH YEARS OF EXPERIENCE ... Efco installations 
are thoroughly designed and engineered for trouble-free, 
long-lasting service. 


2. EFCO IS A COMPACT, EFFICIENT ORGANIZATION 
with-an established reputation for designing and fabricat- 
ing heat transfer equipment for the largest and most effi- 
cient companies. ) 


ENGINEERS & FABRICATORS, inc. 
o* P. 0. BOX 7395 Gin HOUSTON, TEXAS ae 
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Acetylene polymerization unit, Shell 
Chemical Division of Shell Union 
Oil Corporation 


boilers where it generates 55,000 Ib. of 
steam per hr. for operation of pumps 
and for process heating. 

The compressors handling the vari- 
ous gas streams in the process total 
7500 hp. The compressor installation 
is the largest in the west. 

Crude butadiene and butylenes are 
recovered at the Southern California 
Gas Company plant in the city of Los 
Angeles and are piped for further treat- 
ment and purification to the Shell 
Chemical plant near the Shell Oil Com- 
pany refinery at Dominguez. The gas 
company plant is a converted installa- 
tion, having been a standby plant that 
manufactured gas and it utilizes a 
great amount of existing equipment. 
This plant went into operation in June, 
1943. 

The process used at this plant con- 
sists of cracking oil distillates and ob- 
taining a petroleum fraction composed 
of various hydrocarbon chains contain- 
ing four carbon atoms. This C, cut in- 
cludes butane, butylenes, and _ buta- 
diene. The crude butadiene and buty- 
lenes are recovered by conventional ab- 


A part of recovery area for unreacted styrene, Goodyear 
and U. S. Rubber plant at Los Angeles 


aap ce esses me 


sorption methods from the gases pro- 
duced by the petroleum vapors and this 
fraction goes to Shell Chemical for 
purification. The other ingredients ob- 
tained as by-products are used in the 


manufacture of fuel gas, fuel oil, and 
gasoline. The gasoline blend stocks are 
recovered from the liquid products by 
processing in the dehydration plant and 
are shipped by pipe line to the Shell re- 


Extraction towers in Standard's butadiene plant. Extractor 
(left), butadiene rerun column, depropanizer 
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finery where they are hydrogenated to 
high octane aviation gasol:ne or used 
for gasoline blending. 

The oil distillates. are obtained from 
refineries of Shell, Associated; Wilshire, 
Texas, Union Oil, General Petroleum, 
and Standard. These distillates are high 
in sulphur content and the sulphur is 
partly converted to hydrogen sulphide 


in the generators. As hydrogen sulphide ~ 


is undesirable in both the plant and the 
gas company mains, it is removed by 
passing the gas through oxide boxes. 
These boxes, packed with wood chips 
coated with iron oxide, atetbe largest in 
the world and each holds approximately 
50,000 bu. of the:coated chips. 

Shell Chemical is a combination bu- 
tadiene-purification and butadiene- 
manufacturing plant. The C, fraction 
received from Southern California Gas 
Company, consisting mainly of crude 
butadiene and butylene, also contains a 
trace of acetylene that must be re- 
moved. This removal is the first process 
and is accomplished by conversion to 
other components. The resultant buta- 
diene-butylene mixture is then fed into 
an extraction system where the buta- 
diene is separated from the butylene. 

The butylene here recovered is com- 











Shell's catalytic salinities unit, 
which splits butylenes into butadiene 
and hydrocarbons 
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bined with a butylene-butatie miktire 


piped from the Shell refines sajearby. 
The combined mixture of butylene and 
butane flows into a cold acid unit where, 
with sulphuric acid being used as a 
catalyst, isobutylene is extracted. The 
isobutylene is then polymerized and di- 
isobutylene and heavy polymers taken 
off are sent to the Shell refinery for use 
in the manufacture of aviation gasoline. 

The butanes and normal butylene re- 
covered by this process are sent through 
an extfaction unit where the butanes are 


removed. These butanes are also piped . 


to the refinery for use in the making of 
aviation gasoline. 

The normal butylenes are converted 
into butadiene by a catalytic process 
and this butadiene is combined with 
butadiene from the Southern California 
Gas-Company. The combined butadiene 
is then purified in the butadiene extract; 
tion unit and piped to the co-polymer 
plants where it is converted with #ty- 
rene into GR-S rubber. 


Styrene Plant 


The Dow Chemical Company sty- 
rene plant was completed in June, 1943, 
the first unit of the California syn- 
thetic rubber project to go on produc- 
tion. At this plant ethyl alcohol, agd 
benzol are converted into styrene. 

In two ethylene units 95 per cent 
pure alcohol is cracked by passing the 
vapors, mixed with steam, over a china 
clay catalyst heated to the temperature 
of melted lead. After suitable purifica- 
tion and completion the ethylene gas 


Standard Oil Company of California's 
Houdry type butadiene plant at El Se- 
gundo refinery. Furnaces are shown 
at left, with reactors at right 
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Battery of Turbo-Mixer Vessels to be employed in the processing and manufacture of high-test Aviation Gasoline. | 


6' 6" diameter by 18" high. 134" flanges. 


VW uican Light and Heavy Steel Pressure Vessels | 
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RR ecocnizep for complete and most modern equip- 
ment, skill acquired with long experience and facilities for special 
intricate forming—VULCAN is furnished many of the most vital 
units for the war effort in Chemical, Synthetic Rubber and Avia- 
tion Gasoline Plants throughout the country. 


VULCAN 


Steel Tank Corporation 


TULSA, OKLAHOMA 
PLANT: North Harvard and Frisco R. R. 





Telephone 5-210! 
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goes to the ethyl benzol plant, where it 
is combined with benzol under proper 
conditions to give ethyl benzol, which 
is highly purified before passing to the 
next stage of the process. Excess ethyl 
benzol produced is diverted to refineries 
for use in 100-octane gasoline plants. 

In the ethyl benzol cracking units 
the purified ethyl benzol is mixed with 


steam and cracked at high temperature ~ 


over a catalyst to produce crude sty- 
rene. The crude styrene then passes to 
the styrene finishing units in which it 
is purified and prepared for shipment. 
Unconverted materials are separated 
and returned to proper units for re- 
running. 

One by-product of the styrene plant 
is toluene, which is shipped to munition 
plants for the manufacture of TNT or 
to aviation gasoline refineries, depend- 
ing on the current need for either pro- 
duct. 

All boilers in use at this plant for 
steam generation were originally de- 
stroyer boilers so the feedwater is com- 
pletely softened by a water treating 
plant. The steam generated here sup- 
plies both the styrene plant and the co- 
polymer units located adjacent to it. 

Rated capacity of the styrene plant 
is sufficient to produce 100,000 tons of 
GR-S rubber per year, but the plant 
has actually operated successfully at 
rates above that. 


Co-Polymer Plants 


Three polymerization plants, with a 
total rated capacity of 90,000 tons of 
synthetic rubber per year, are operated 
by the Goodyear Synthetic Rubber Cor- 
poration and the United States Rubber 
Company, synthetic division. The liquid 
styrene and butadiene in liquid form 
under pressure are received from the 
other plants and the proportion of these 
raw materials and assisting chemicals 
to meet a precise chemical formula is 
controlled in a central control meter 
room in the reactor areas. The ingredi- 
ents include butadiene, styrene, a soap 
solution, catalysts, other chemicals in 
solution, and water. 

Preparatory to polymerization, the 
butadiene and styrene are emulsified in 
the soap solution by whipping them 
into small droplets. Starting polymer- 
ization, the temperature of the batch is 
raised and controlled by water jackets 
from the reactor. As polymerization 
proceeds, the droplets become more 


The Dow styrene finishing unit. These 
towers separate the finished styrene 
from a liquid mixture of styrene, tars, 
and other hydrocarbons. The styrene 
is piped to the rubber companies, most 
of the remaining hydrocarbons being 
piped back to earlier stages in the 
process ultimately to make more 
styrene 
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The gas plant of Southern California 
Gas Company in Los Angeles, con- 
verted last year to the manufacture of 
butadiene, is capable of producing 
about 35,000 tons annually 


viscous and more rubber-like. The 
emulsion is then no longer that of an 
oil in liquid but of a soft solid in a 
liquid. This is now a synthetic rubber 
latex. 


The progress of the reaction is care- 
fully checked and when polymeriza- 
tion has reached a specified point a 
chemical is added to arrest further 
polymerization and the batch is run off 
into blow-down tanks. In the blow- 
down tanks the synthetic rubber latex 
is tested. Hydrocarbons that have not 





combined are recovered, the volatile 
butadiene being separated -from the 
mixture by letting it boil off as a gas 
and being recovered by compression, 
All unreacted petroleum materials are 
returned to Shell Chemical plant for 
reprocessing. The excess styrene is re- 
covered by distilling under reduced 
pressures at higher temperatures. 

The batch of latex, containing 25 per 
cent synthetic rubber, is treated with 
an antioxidant that prevents deteriora- 
tion. A number of batches are bulked 
and blended for uniformity of product 
in 30,000-gal. tile-lined concrete stor- 
age vats. The latex is then coagulated 
by salt and acid and the small particles 
coalesce as larger flocs. Rock salt to the 
amount of 70 tons per day are con- 
sumed. 

After coagulation the rubber flocs 
are filtered, washed, and then pressed 
to remove excess water, the rubber be- 
ing dried by passing back and forth 
three times in large continuous driers, 
The 12 driers in the plants evaporate 
160 tons of water per day. The dried 
rubber is then weighed on automatic 
scales, which feed 75 lb. of rubber to 
automatic bailers where this quantity is 
pressed into loaves 14 in. by 28 in. by 
7 in. 

For process control and to insure a 
uniform product, approximately 1800 
samples of various kinds are taken and 
tested daily in the chemical and physi- 
cal laboratories installed in the polymer 
plants. The loaves of GR-S rubber, in 
protective wrappings, are shipped to the 
rubber manufacturers for processing 
into finished articles by the same ma- 
chinery employed for natural rubber. 
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Kerotest Research is in close touch with the evolution 
of new refinery techniques ... is working now on 
new valve design and materials problems. . . is solving 
them, in terms of greater KEROTEST VALVES for your 
needs of tomorrow. 


KEROTEST MANUFACTURING CO., PITTSBURGH, PA. 
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Modern Pressure Vessel Design 
And Construction Materials 


ware 





by CAeles Wy} Sudi, 


x& A plea for modification of regulations in 
keeping with present state of emergency 


Assistant Engineer, Pressure Vessel and Welded Parts Division, A. O. Smith Corporation 


HE history of the pressure vessel 

industry shows that most advances 
have been made by progressive manu- 
facturers seeking new ways to produce 
a better product at lower costs. Con- 
stant additions both to the theoretical 
and the practical knowledge of stress 
distribution for various shapes and load- 
ings, together with marked advances in 
metallurgical knowledge, have provided 
splendid opportunities for increased 
economies in design. 

There are, however, certain barriers 
existing, which although natural 
enough in their development, might 
possibly be likened to a brake that ex- 
ercises a retarding influence so far as 
adoption of advanced practices is con- 
cerned. 

The development of codes to control 
the design and construction of pressure 
vessels was logical from the standpoint 
of requiring the production of a safe 
product. Such codes met the needs of 
various regulatory bodies in that a code 
could be adopted as a standard accepted 
by the engineering societies and would 
have as a background the past perform- 
ance of vessels built in accordance with 
code regulations. With expansion of our 


industrial activity, the need for such 
codes, especially for hazardous services, 
was very evident under competitive 
buying. 

The evolution of commercial codes 
to cover pressure vessels, when viewed 
in the light of its acceptance of im- 
provements, is not an unmixed bless- 
ing. As their scope increased, there de- 
veloped a natural reluctance to make 
changes. As an additional hurdle to be 
overcome was the fact that, for the 
ASME Code in particular, every change 
had to have the unanimous approval of 
the code committee. The interpretation 
of the rules as written for special cases 
presents a continuous series of problems 
and the modification of some time-tried 
paragraph may produce surprising re- 
sults even when it has been adopted 
after much deliberation. The ASME 
Code may, therefore, be considered as 
being based on a series of safe case his- 
tories rather than upon up-to-date de- 
velopments incorporating the most re- 
cent technical progress. 

This is also true with respect to in- 
surance companies, who are primarily 
interested in safety rather than with 
the conservation of metal or the 
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B—Factor of Satety Based on Yield Point of Stee! 
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projects for the 
Aluminum Company of America and after 
2 years, returned to the University of Wis- 
consin as instructor in mechanics and 
strength of materials—During World War 
| served as captain of engineers—Later 
served successively with Allis-Chalmers 
Manufacturing Company and with the 
First Wisconsin National Bank and Wis- 
consin Bankshares Corporation before be- 
coming a member of the A. O. Smith en- 
gineering department. 
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reduction of weight. They are reluctant 
to approve the use of new materials or 
designs because of the lack of numerous 
case histories covering their application. 

The history of multi-layer vessels is 
a case in point. The use of multi-layer 
shells for vessels came about through © 
efforts to find a safer and more eco- 
nomical construction that would be 
particularly effective where thick walls 
were involved, and the ratio of vessel 
diameter to wall thickness was less than 
about 10 to 1. The demands for such 
vessels in recent years have been very 
great and the flexibility of layer con- 
struction has lent itself admirably to 
the working out of specific designs for 
various purposes. Such vessels designed 
to meet the desired requirements were 
primarily constructed to have factors of 
safety in accordance with existing codes 
or regulations in order to be acceptable 
for installation. 


In special cases, where reduction in 
weight was essential or where code prac- 
tice was not required and it was possible 
to take advantage of the construction to 
effect economy, a lower factor of safety 
upon the ultimate strength was used 
than has been permitted by the codes. 
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.. are best met with SMITHway 
Vessels. The leadership of A.O. Smith 
in building vessels to meet any or 
all of these conditions is founded in 
its greater knowledge and expe- 
rience in the use of steels, alloys, 
and welding to accomplish the 
required results. 


Our engineering staff is available 
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Due to the relatively higher yield point 
of the steel used, the factor of safety on 
the yield point was, in nearly all in- 
stances, higher than the corresponding 
code value. 

In order to indicate graphically the 
relationship between the factors of 
safety of multi-layer vessels built to 


date and the number of vessels pro- - 


duced, a chart was prepared as shown in 
Fig. 1. This chart gives the total num- 
ber of vessels that have a factor of 
safety equal to or greater than a given 
value when readings are taken at the 
right end of any horizontal portion of 
the curve or at any point on an inclined 
portion. The above restriction on read- 
ing is due to the fact that numerous 
groups of vessels have the same factor 
of safety. If plotted to a sufficiently 
large scale, the graph would consist of 
a series of non-overlapping horizontal 
lines, each line length representing the 
number of vessels built with a particu- 
lar factor of safety. The curves are not 
chronological in character because some 
vessels with a high factor of safety were 
produced contemporaneously with those 
that were made with weight as a pri- 
mary consideration. 

Multi-layer vessels are not yet rec- 
ognized under the present ASME Un- 
fired Pressure Vessel Code although a 
section covering them is under consid- 





Compressive Stress in Inner Skhell—P.s.i. 





° a 16 a4 
Number of Layers Welded 
Fig. 2. Curve showing stress obtained from strain gauge readings taken on 
inner shell of a multi-layer cylinder section during fabrication. This was done 
to determine the increase in compressive stress in the inner shell 
as outer layers are added 














eration, but for purposes of comparison 
two horizontal lines are shown upon the 
chart to represent factors of safety. The 
upper one shows the code factor of 
safety upon the ultimate strength of ac- 


cepted steels under the ASME Code for 
Unfired Pressure Vessels of welded de- 
sign as adopted during the national 
emergency. This is based upon a factor 


(Continued on Page 176) 
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A side outlet tee? Hardly, because the included angle between 
the outlets is 120°. A cross? Well, what do you think? 


Perhaps the best term would be “double branch tee’. Anyway, 
it is formed seamless in carbon-moly—is 10” pipe size in the run 
with 605" wall, and 7" size in each branch with .429” walls. 


This double-branch tee is just one of hundreds of examples of the 
endless procession of problems that we have tackled and solved across 
the years—many of them far more difficult than this. 


No wonder, then, that we are able to give you extra values in our 
regular line of WeldELLS and other Taylor Forge welding fittings. 
There is nothing that can be desired in welding fittings which is not 
within the scope of our facilities, methods and experience . . . no 
desirable feature, in fact, that has not already been engineered into 
the Taylor Forge line. 


That is why you find those added touches in WeldELLS like extra 
metal properly distributed where stresses are greatest ... why WeldELLS 


have tangents . . . why dimensions are so extremely accurate . . . why 
they have features, listed opposite, that are combined in no other weld- 
ing fittings . . . why, in the phrase that tells the story so well... 





WeldELLS alone 


combine these features: 





© Seamless — greater strength 
and uniformity. 

© Tangents—keep weld away from 
zone of highest stress—simplify 
lining up. 

® Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 

© Selective reinforcement — pro- 
vides uniform strength. 

© Permanent and complete identi- 
fication marking—saves time and 
eliminates errors in shop and field. 
© Wall thickness never less than 
specification minimyum—assures full 
strength and long life. 

© Machine tool beveled ends —pro- 
vides best welding surface and ac- 
curate bevel and land. 

© The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the World — insures 
complete service and undivided re- 
sponsibility. 














Weld ELLS bor everything 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church Street 7 Philadelphia Office: Broad Street Station Bldg. 
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On Stream—the FIRST Fluid Catalytic Cracking Plant basically 
designed by Universal Oil Products Company—Engineered and 
Constructed by Frick-Reid Supply Corporation, now operating as 
JONES & LAUGHLIN SUPPLY COMPANY. 











(Succeeding Frick-Reid. Supply Corporation) 
SUBSIDIARY JONES & LAUGHLIN STEEL CORPORATION 
TULSA, OKLAHOMA 
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(Continued from Page 172) 
of safety of four and a welding efhic- 
iency of 95 per cent, giving an overall 
factor of safety of 4.21. The corre- 
sponding factor of safety prior to the 
emergency modification was five with 
a welding efficiency of 90 per cent, giv- 
ing an overall factor of safety of 5.55. 


Existing codes do not formally rec-- 


ognize a factor of safety based upon the 
yield point, but the factor selected for 
the ultimate strength contemplated the 
use of steels whose yield point was about 
50 per cent of the ultimate. The lower 
horizontal line is plotted at a value of 
2.11, which represents the ASME Code 
factor of safety, assuming the yield 
point to be half of the ultimate 
strength. 

A study of the curve that gives the 
factor of safety upon the ultimate for 
the multi-layer vessels built by this 
company reveals some interesting facts. 
The stresses were computed by the 
Lamé formula. Out of the total of 5451 
multi-layer vessels built by this one 
company, only 106 had a factor of 
safety of 5.55 or over corresponding to 
the former ASME requirements; 709 
would conform to an overall factor of 
safety of five or more, which has been 
the API-ASME requirement for un- 
stress-relieved and unx-rayed vessels for 
some time, and 936 vessels would con- 
form to or exceed the present national 
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CENTRIFUGAL, TURBINE, STEAM 
AND POWER PUMPS 
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AMERICAN- MARSH PUMPS 





Fig. 3. End view of multi-layer shells made of 22 layers, equivalent to a total 
wall thickness of about 6 in. On the right is a shell section before machining. On 
the left is a similar section with welding scarf machined 


emergency requirements of the ASME. 
These vessels represent various classes of 
service. 

The long horizontal line correspond- 
ing to a factor of safety of 2.86 repre- 
sents high pressure vessels for com- 
pressed gases, which were designed pri- 
marily to save weight but which from 
the nature of their service must be safe. 


If they had been ogee to the code 


national emergency standards, their 
weight would have been increased near- 
ly 50 per cent. Some 950 vessels for va- 
rious classes of service fall below the 
code standard of 4.21, but above the 
2.86 value previously mentioned. They 
represent installations where engineers 
or authorities in charge were permitted 
to weigh the factors of safety that they 
would consider acceptable. 








Type OSCV American-Marsh process pumps are designed especially for the abnormal 


conditions and varied fluids encountered in the petroleum industry. Special stuffing box 
structure, and 12 other important construction features, make this the ideal pump for oil, 
propane, butane, acids, gasoline, naphtha, ammonia, organic fluids and other fluids up to 
350°F. Its design is such that it can be economically furnished in special alloys. Capacities 
up to 1200 GPM, differential heads to 750 ft., and suction to 300 Ibs. 


SEND FOR BULLETIN 461 


7 VG, Gee aes Da 


BATTLE CREEK, MICHIGAN 


sa The MODERN Process Pump 


=| for Fluids up to 350° F. 


Pas 
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PUMPS, AND PUMPS 
ONLY SINCE 1873 
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NOTE THESE IMPORTANT FEATURES: 





@Requires no more maintenance than 
ordinary cone roof tank. 


eWill last longer; no breathing in of 
moisture laden air. 


®@Conical roof is self draining. 

@All equalizing equipment enclosed. 

@Equalizing mechanism can be ad- 
justed from outside. 


®Viscosity of liquid seal unaffected by 
temperature changes. 
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Gaso.ine evaporation is tak- 
ing thousands of dollars from 
the pockets of the Petroleum 
Industry every year. Liquid 
dollars, in the form of gas laden 
vapors, vanish into thin air. 
The waste is enormous. 

Yet the remedy is simple... 
and economical... for a Graver 
Expansion Roof Tank will not 
only protect its own contents 
against breathing losses but, 
when manifolded to the vapor 
spaces of nearby cone roof 
tanks, will extend this protec- 
tion to theentire battery... pro- 
viding “‘group insurance’”’ at 
the cost of a single installation. 





NEW YORK 





... against 
/ Evaporation loss 


There’s nothing complicated 
about the operation of a Graver 
Expansion Roof Tank. The 
roof rises or lowers in accord- 
ance with the vapor pressure, 
providing ample vapor space at 
all temperatures. And, being 
oil sealed all around, vapors 
are retained, not expelled. 

Graver Expansion Roof Tanks 
are providing this “‘group in- 
surance”’ at refineries and pipe 
line terminals of many of the 
country’s leading oil companies 
. . » quickly paying for them- 
selves in actual dollar savings. 

Write for full details today. 
There’s no obligation. 


Fabricated Steel Plate Division of 


GRAVER TANK & MFG.CO. INC. 


4811-61 Tod Ave., East Chicago, Ind. 


CATASAUQUA, PA. 


CHICAGO TULSA 
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Fig. 4. Partial shipment of multi-layer vessels for working pressure of 
4500 Ib. per sq. in. 


Attention is now directed to curve C, 
which shows the factors of safety upon 
the yield point of the steel used. Stresses 
were again calculated by the Lamé for- 
mula. Due to the fact that the ratio of 
yield point to ultimate strength is great- 
er than one-half for the steels used, but 
varies somewhat between steels, the 
curve does not parallel curve A. It does, 
however, consistently lie above a factor 
of safety of 2.11. The large group rep- 
resented by the right-hand portion of 
the curve has a factor of safety on the 


yield point of the steel of 2.14. This par- 
ticular steel has a yield point equal to 
75 per cent of its minimum ultimate 
tensile strength. 

As mentioned above, the stress cal- 
culations used for the comparative pur- 
poses were based upon the well known 
Lamé formula: 


a R,? — Ry? 
in which S is the unit hoop stress at the 
inner surface in lb. per sq. in., P is the 
internal working pressure in lb. per sq. 


in., and R, and Ry are the radii of the 
outside and inside of the cylindrical 
shell in inches. This formula or a mod. 
ification of it has generally been ae. 
cepted by the codes for thick walled 
vessels. Strictly speaking, the Lamé fogs) 
mula applies only within the elastig: 
range of the material. The formula g 
given above is for the specialized 

for internal pressure only and for stre 
at the inner surface. For internal pre 
sure only, the hoop stress at the outgp 
surface is less than that at the inne 
surface by an amount equal to the im 
posed pressure and the hoop stress j 
the vessel wall varies with the radi 
but not in direct proportion. For any 
thick walled vessel, either solid or lays, 
er, there is, therefore, an inefficient uge 
of the steel in the outer portion of ¢ 
shell if there is no initial prestressg 
condition to compensate for the unequal 
stresses set up under load. 


The total load to be carried by 
vessel wall must be equal to the intern 
pressure multiplied by the radius. If thi 
loading can be carried by stresses that 
are approximately equal throughout the 
vessel wall, the most efficient use is be- 
ing made of the load carrying medium 
This equalization of stress is possible if 
an initial prestressed condition of the 
vessel wall can be obtained in which the” 
inner wall is in compression, the outefl 





GREENE BROS. INC. 


1812 Griffin Street 


DALLAS 2 ° 


TEXAS 
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Laboratory Apparatus 
Oil Testing Instruments 


Scientific Instruments 
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Power Plant Specialties 
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Reagent Chemicals 
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How to get available seamless pipe and tubes 


N spite of the fact that War Pro- 

duction Boards’ Limitation Order 
L-211 to save valuable alloy elements 
such as chrome and nickel has been 
distributed for some time, frequent 
requests come in for alloy steel pipe 
and tubing that are restricted. This 
list will help you eliminate waste mo- 
tion and expedite deliveries. Keep it 
handy. If you need technical help to 
determine which available alloy will 
best fit your conditions, call in the 
NATIONAL Tube specialist. He knows 
which alloys are suitable for each 


application. 

As a matter of engineering infor- 
mation, we are listing NATIONAL’s 
“Complete Tube Service” —21 analy- 
ses of alloy steel tubes. However, the 
red stars designate the only ones 
available at the present time. When 
some special operating conditions are 
such that certain non-standard alloy 
tubes are required, special permission 
can be secured from the WPB for the 
use of such material. 

Before you order pressure pipe or 
tubing for refinery use, be sure to look 





A 


t: 


over this list. You can save days— 
possibly weeks—in unnecessary cor- 
respondence. 


URGENT...MORE SCRAP NEEDED 


Winter slows down the flow of scrap but 
the demand for steel is as great as ever. Be 
sure to separate your scrap into carbon 
steel and alloy steel. 


NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 


United States Steel Export Company, New York 


meter D STATES STEES 
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STYRENE PRODUCTION 
adds to the uses 


New synthetic rubber plant set in operation 
by The Firestone Tire and Rubber Company 
on April 25, 1943. Butadiene, a by-product 
of gasoline refining, and styrene, a coal-tar 
product, are emulsified and combined to make 
Buna rubber. Capacity equivalent to that of 
100,000 acres producing natural rubber. 


_ most advanced technical 
processes in which desiccants and adsorbents are 
required, give new emphasis to the useful properties 
of FLORITE. Production of synthetic rubber by the 
styrene-butadiene process is an interesting and timely 
example. FLORITE has found immediate adoption 
and proved highly satisfactory in the great chemical 
plants where by “modern magic” styrene is produced. 


In the drying of propane, butane, air, nitrogen, carbon 
dioxide, refrigeration compounds, and other fluids, 
FLORITE is used with marked success. Long-term 
effectiveness results in economy of cost. Write for data. 


*Trade Mark Registered. 


FLORIDIN COMPANY, INC. 
ADSORBENTS 





54 Liberty Street 
180 


Warren, Pa. 





portion is in tension, and the stress varies throughout th 
wall so that when the Lamé stress distribution due to work. 
ing pressure is superimposed upon the prestress, the net resyl 
is a uniform stress distribution. Theoretically, the prestres 
range from compression on the inside to tension on the out. 
side should be not less than the working pressure. 


The structural nature of a layer shell combined with th 
method of fabrication used automatically provides a clog 
approximation of the desired stress distribution. A thin inne 
shell is first formed and welded after which successive thig 


layers of steel are wrapped upon the shell, cach layer being am) 


pulled into tight contact with the existing shell and ¢ 
welded. The combination of the wrapping load imposed play 
the weld shrinkage tends to produce a compression in the por. 
tion of the shell fabricated and a tension in the outermog 
layer. As the shell is constructed, a desirable condition of pre- 
stress is produced in which compression equal to or in exce 
of the working pressure obtained. The final pressure test 
twice the working pressure tends to modify the stress distriby 
tion toward the desired values. 


Circumferential stress-strain readings have been taken upoq” 


the interior of several multi-layer cylinders in the coursé of 
the wrapping operation and all show a progressively increas. 
ing compression upon the inner shell. Fig. 2 shows the pro. 
gressive increase gained in one instance where measurements 
were obtained. Fig. 3 shows the ends of two layer shells. At 
the right is a shell after the wrapping has been completed. The 
locations of the staggered longitudinal seams are evident. In the 
view at the left there appears the end surface of a similar 
cylinder after scarfing. It should be noted that it has the 
appearance of having been made from a solid piece of steel. 


When manufactured as described above, the prestress pro- 
duced in fabrication reduces the working stress at the inner 
surface and increases that at the outer surface. Under condi- 
tions of working load, a uniform stress through the wall means 
a reduction of the otherwise high inner surface stress and an 
increase in the factor of safety or the thickness of the vessel 
wall may be decreased with the original factor of safety 
maintained. Curve B in Fig. 1 gives the factor of safety upon 
the yield point of the steel when calculated for uniform wall 
stress. Under such conditions, the Lamé formula is resolved 
into the simple formula: 


which was used for curve B and in which S is the working stress 
in Ib. per sq. in., P is the internal pressure in Ib. per sq. in., and 
R and t represent the inside radius and wall thickness, respec- 
tively, in inches. The actual factor of safety upon the vessels 
built was, therefore, considerably above that computed for 
a non-prestressed condition as was assumed when using the 
Lamé formula for the calculation of the values shown in curve 
C. The increase in factor of safety or the possible relative 
decrease of wall thickness will be more marked as the diameter 
to thickness ratio decreases for any vessels considered. 


The corrosive service to which some high pressure vessels att 
subjected makes it necessary that all exposed metal surfaces be 
of some alloy to minimize the destruction of the material used. 
Where heavy forgings are involved, this necessitates the use of 
the required alloy for the entire wall thickness, which entails 
waste of critical materials. In the construction of a multi-layer 
vessel, the inner shell may be made of solid alloy or may have 
a thin spot welded or clad surfacing of alloy to provide the de- 
sired protection. The conservation of essential metals under 
such conditions becomes very evident. The load-carrying por- 


tion of the shell may be made from any weldable steel that has 


the desired physical properties. 

Being made from readily weldable steels, the multi-layer 
shell automatically adapts itself to field assembly where trans- 
portation conditions preclude or make extremely difficult the 
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FOR POST WAR MAGIC 


1 UNIFORMLY HIGH QUALITY 

2 EXACTLY ACCORDING TO SPECIFICATIONS 

3 DELIVERED INSTANTLY AT THE FLIP OF A SWITCH 
4 SOLD AT THE SAME LOW PRE-WAR PRICES 








OF OUTLETS 


a en | fi | WILL COME THE MIRACLES of TOMORROW 


spet- 
essels 





g the 


curve 
lative 








JusT AS MIRACLES COME out of outlets TODAY 


SERVICE AS MIRACULOUS AS 
HE APPARATUS IT OPERATES 


“IGULF STATES 


1944 uw TILITIES COMPANY | OS General Offices: Beaumont, Texas 


Baton Rouge and Lake Charles, La. 
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KEEP ’EM 
HUMMING! 


y Compressors 
y Engines 





tae No. 270. Designed espe- 
cially for gas compressors. France 
Metal “Full-Floating” Packing is 
outstanding for its long wearing 
qualities. Eliminates frequent 
shut-downs. 





Type No. 190. Designed for shal- 
low stuffing boxes. Prompt de- 
livery assured. 

Specify the packing that L-A-S-T-S 
— FRANCE “Full-Floating”’ 
Metal Packing. Ask for catalog 
No. M-3. 


THE FRANCE PACKING COMPANY 
Tacony Philadelphia 35 Penna. 


Mid-Continent Representative: 
MR. J. M. FULLER, 3725 W. 7th St. 
FORT WORTH, TEXAS 








Original 


‘N a fe fl 
FRANCE 
ro 4 


METAL PACKING 





Fig. 5. Shipment of multi-layer vessels for a chemical process plant. Working 


pressure, 2000 Ib. per sq. in. 


movement of complete vessels. The 
welding of the deep circumferential 
seams, although requiring a certain 
technique, does not prevent the making 
of an excellent job in the field without 
the necessity of stress relief by heating. 
The services to which layer vessels 
may be applied are numerous. As com- 
pressed air tanks, they serve as starting 
tanks for diesel engines and for accum- 
ulator systems. Closely allied with this 
type of vessel are large storage cylinders 
for such gases as oxygen, hydrogen, 
helium, and carbon dioxide. In the 
chemical field they serve in the produc- 
tion of synthetic ammonia and nu- 
merous other processes connected with 
the manufacture of dyes and explosives. 
They have been used as hydraulic gate 
cylinders and are now in service in the 
oil fields for repressuring purposes. 
Regarding the working pressures to 
which they are adaptable, the range thus 
far has been up to 5250 Ib. per sq. in. 
with no evidence that this is approach- 
ing a limit. The accumulators and gas 
containers are principally in the range 
from 2000 to 4500 Ib. per sq. in. and 
the chemical vessels in the 3000 to 5000 
lb. per sq. in range. Repressuring serv- 
ice so far has called for vessels of diam- 
eters up to 60 in. with pressures of the 
order of 2000 to 3000 Ib. per sq. in. 


Up to the present time, the maximum 
wall thickness has been 81/4 in. A con- 
siderable number of the chemical and 
accumulator vessels have walls about 
6 in. thick. Small light vessels for spe- 
cial service at 3000 and 3500 Ib. per sq. 
in. pressures have been built, having 
wall thicknesses somewhat less than the 
above values. The lower limits would be 
set by the cost after giving due con- 
sideration to such special features as the 
multi-layer construction can supply to 
better advantage than the solid wall. 

To show the importance of design, a 
tabulation is included showing the sav- 
ing in weight of the 5451 vessels cov- 
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ered by Fig. 1 had all of them been de- 
signed and built upon the basis of the 
proposed factor of safety of 4 and 95 
per cent welding efficiency with the 
wall thickness calculated using the sim. 
ple formula: 


The saving in weight shown is the 
difference between the weight of the 
vessels as built compared to the weight 
had they been designed on the proposed 
basis. In preparing the tabulation, the 
weight of only the parts affected has 
been considered. The savings for the 
early years should not be considered, 
strictly speaking, because during that 
period the construction was still under 
development and was gaining recogni- 
tion. This, however, is certainly not true 
for the last 5 or 6 years. 


POSSIBLE SAVINGS IN WEIGHT BY YEARS 
FOR MULTI-LAYER VESSELS BUILT 


Year Saving, pounds 
i951 646 
1933 23,784 
1934 1,748 
1936 11,880 
1937 37,258 
1938 96,683 
1939 295,187 
1940 . 2,471,208 
1941 . 1,793,488 
1942 . 6,048,111 
1943 967,353 
TOTAL 11,747,346 


The tabulation given makes evident 
the savings in critical steel plate that 
might have been effected had industry 
been able to take full advantage in all 
cases of the construction and design 
described. Lest the figures given be con- 
sidered excessive, the following three 
concrete examples may better indicate 
what could have been accomplished for 
specific cases. 








4 








Barco Joints stop the damaging effects of vibration, contraction 
and expansion by compensating for all movements. For over thirty 
years engineers and maintenance supervisors have specified Barco 
Flexible Joints in jobs where flexible connections have been re- 
quired to take care of movement or to absorb vibrations and strain 
in the transmission of steam, air, oil, water, and other fluids and 
gases. Our engineering department is available to you to help 
work out any Flexible Joint problems. Barco Manufacturing 
Company, Not Inc., 1825 Winnemac Avenue, Chicago 40, Illinois. 


bsorbs the Punches 
of SHOCK, STRAIN 
and STRESS! 


joint...but a combi- 
nation of a sw iv land 


BARCO MéexiBee JOINTS 


“MOVE IN 
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tary motion and re- 
sponsive movement 
through every angle. 


DIRECTION’ 
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STOODY SELF-HARDENING | 


MAKES THE DIFFERENCE! 


BOVE are two reclaimed rollers taken from 
the same tractor. The upper roller was re- 
built to size with high carbon electrodes 

alone, but the lower roller carried a protective 
layer of Stoody Self-Hardening over the high car- 
bon build-up*. 


Abrasive conditions encountered in tractor op- 
eration were so severe the top roller was worn 
out in three months’ time. The Stoody Self- 
Hardening, however, kept the lower roller in 
operation for another three-months period, a life 
increase of 100%! 


Cost of the Stoody Self-Hardening deposit can be 
ignored, considering benefits obtained and the 
time saved in eliminating an extra overhaul, 


Hard-facing can be applied either of two ways: (1) A bead 
run around the outer edge and space between the bead 
and collar filled in with horizontal welds or (2) A bead 
around the outer edge to bring the roller back to diameter, 
and intervening area between outer edge and collar filled 
with a continuous spiral of hard metal. Either method is 
equally successful but the latter has the advantage of more 
easily maintaining roller concentricity. 


Have you received your copy of Stoody 
Specification Sheets? They illustrate 


ond describe dozens of equipment- 





seving applications ‘thru the use of 


hord-facing—sent free on request. 


*The preliminary high carbon build-up con be eliminated if Stoody Self 
Hardening is applied before excessive weor hos occurred on the roller 


STOODY COMPANY 


1142 W. SLAUSON, WHITTIER, CALIF. | 


STOODY HARD-FACING ALLOYS 


Stop wear... Eliminate Repair 
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A large number of vessels were re- 
quired on one of the critical defense 
projects for operation under pressures 
ranging from 3000 to 5000 Ib. per sq. 
in. Fig. 4 shows 4 of these vessels loaded 
for shipment. Most of them were for 
installation in code states and it was 
decided to base the design upon the then 
prevailing code factor of safety of 5 
with a joint efficiency of 90 per cent. 
Had these vessels been designed upon 
the basis proposed above, it would have 
meant a saving of steel during the crit- 
ical years of 1939 to 1942 amounting 
to the following: 


Vessels Saving, pounds 
19339... 5 113,900 
1940 .. « 64 1,469,750 
i ee 375,520 
maz... 8 132,630 


104 Total 2,091,800 


Even at 10 cents per lb. for the 
weight saved, this would amount to 
$209,180. 


During the years 1941 and 1942, a 
large number of vessels were required in 
connection with another critical de- 
fense project. These vessels were also 
designed for working pressures of 3000 
to 5000 Ib. per sq. in. Fig. 5 illustrates a 
portion of these vessels prepared for 
shipment. In one plant, of the 4 or 5 
for which these vessels were built in the 
critical year of 1942, the saving in steel 
for the 60 vessels required would have 
been about 800,750 Ib. had the proposed 
basis been used. 

In connection with the high octane 
gasoline program, large high pressure 
vessels have been furnished during the 
last 2 or 3 years for working pressures 
ranging from 1500 to 2000 lb. per sq. 


in. (Fig. 6). Here again, in order to 
comply with existing code factors of 
safety, the vessels were designed much 
heavier than would have been required 
had the benefits of prestress been ree. 
ognized. 

In 1942, twenty vessels on two of 
these projects utilized 366,000 Ib. of 
critical steel plate in excess of what 
would have been required. 

In 1943, eight vessels on another re- 
pressuring project required 218,000 Ib, 
of excess material due to compliance 
with current codes. In the case of these 
vessels, the excess weight not only re- 
sulted in the use of excess critical ma- 
terial, but also involved considerable ad- 
ditional labor and expense both for fab- 
rication and for transportation of the 
very heavy weights across coun 
where roads and special handling facili- 
ties had to be provided. This also caused 
delay in getting plants into operation, 

These figures testify to the impor- 
tance to industry, and in times of emer- 
gency to national defense, of being able 
to utilize economies and materials pos- 
sible with new methods of design and 
construction. In the case cited, it: will 
be noted that the multi-layer construc- 
tion has a service record of about 10 
years and this without any failures, yet 
it has been considered necessary in many 
applications to satisfy local regulations 
and adopt factors of safety or methods 
of design that required an excess weight 
of about 6000 tons of steel plate during 
the last 5 years, over and above what 
should have been necessary. Under a 
similar system of regulations and re- 
strictive practices, the world’s great 
bridges could never have been built, 
large transcontinental gas pipe lines 
would be impractical, and the modern 
airplane would still be a dream. 

—_ wwee—— 


Fig. 6. Multi-layer vessel for oil field service; less than 1900 Ib. per sq. in. 
pressure; total weight, 185,000 Ib. 
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ASSAGE of natural gas through 
a solid adsorbent in the Pritchard 
Hydryer Unit removes water vapors 





which cause “pipeline ice” and line 
freezing. Unit above is capable of 
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drying 100,000,000 cu. ft. daily at 
pressures of 1,000 p.s.i. Designed and 
constructed by J. F. Pritchard Com- 
pany, Natural Gas Division, Fidelity 







Building, Kansas City, Missouri. 
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P 791. 


Corrosion in Petroleum Refineries 





by B B Morton 


x% Data and suggestions of value to those responsible 
for solution of this important problem 


Development and Research Division, The International Nickel Company, Inc. 


EFINERY corrosion is a most 

complex subject. One is tempted 
to derive general rules from its study 
and is continually thwarted by the next 
set of test results. 

One broad rule that does appear to 
have emerged from considerable study 
is that the character of the corrosion 
changes with the presence or absence of 
liquid water. This is the equivalent of 
saying that above some temperature 
level one type of corrosion is to be ex- 
pected and below this level another type. 





TABLE | 


Corrosion results from a bubble tower 





Location Bottom of tower Top of tower 





Temperature, °F. 700° F. (approx.) 185° F. 
Metals Corrosion | Penetration, 
rate in. per yr. 
ere 0.033 0.091 
18 chrome 8 nickel...... 0.00006 0.029 
eae 0.200 0.014 
Inconel (80 nickel 13 
RECS 0.00015 0.035 
re 0.00003 0.025 











Note: Injection of a base reduced corrosion rate at 
top of tower. 








TABLE 2 
Effects of chromium content on 
resistance to sulphuric attack 


Temperature, °F.—650-700° F. 
Operation—gas oil—cracking 





Alloy Penetration, in. per yr. 
1 9% chrome—20% nickel........... 30 

2 14% chrome—80% nickel ; 6 
3 18% chrome— 8% nickel........... 0.00002 


Steel severely attacked in same environment. 


F Note: The attack on any of the alloys above insig- 
nificant under the conditions of test. 

















Beyond this, few general rules seem to 
apply. 

As an example, consider a bubble 
tower in operation. The feed is coming 
in at, say 600-700°F.; the top is cooled 
by the return of reflux. The results are 
noted in Table 1. 

From a study of data along the lines 
of those in Table I, one must conclude 
that, above a certain temperature level, 
sulphur attack is the chief cause of de- 
struction and below this level different 
chemicals are attacking the metals. It 
will be further noted (Table 2) that 
the resistance of the alloys in the high 
temperature region is in proportion to 
their chromium contents. Dixon* and 
others have pointed out that the ability 
of chromium to resist sulphur at ele- 
vated temperatures is most pronounced 
in the first additions of this element to 
a steel base. The widely used 4-6 per 
cent chromium steels are a result of this 
observation. The sulphur corrosion re- 
sistance is progressively improved with 
additions up to about 20 per cent 
chromium. Molybdenum is added to the 
alloys containing up to about 10 per 
cent chromium to prevent temper brit- 
tleness. Nickel, associated with chro- 
mium in alloys of the austenitic non- 
magnetic group, enhances the corrosion 
resistance of the high chromium alloys 
and improves the load-carrying proper- 
ties at elevated temperatures. 


For the lower temperature regions, 
where liquid water can exist, the chro- 
mium-containing alloys lose some of 















































*E. S. Dixon, metallurgist, The Texas Company. 
TABLE 3 
Approximate compositions 
; Nickel, | Copper,| Iron, | Chro- | Molyb- | Alumi- | Silicon, | Manga-| Tung- | Carbon, 
Material per cent} per cent] per cent} mium, | denum,| num, | per cent) nese, sten, | per cent 
per cent) per cent; per cent per cent} per cent 
ery 99.4(a)} 0.1 - . eee ieee bées 0.05 0.2 Shes 0.1 
Es, 67. 30. 1.4 ee cape Pere 0.1 Bs mae 0.15 
“H” Monel (b)....| 65. 29.5 1.5 ween eer ve 3. 0.9 pias 0.1 
“8” Monel (b)....} 63. 30. S. wef ee ae 4. 0.9 beck 0.1 
“K” Monel....... 66. 29. 0.9 ahs ean 2.75 0.25 0.4 re 0.15 
ae 79.5 0.2 6.5 13. er ee 0.25 0.25 — 0.08 
Hastelloy A....... 53. as 22. ane 22. iB 2. at oti 
Hastelloy B....... 60. rors 6. siren 32. x :. hace 
Hastelloy C (b)...| 51, ae 6. 17. 19. 1. :. 5. 
Hastelloy D (b)...| 85. 3. PS Pay Peer 1 10. © wat 
Illium G (b)...... 60. 4. 6. 21. 6. :. 1. a | 
Iilium R......... 60. 3. 8. 21. 5. 1. 1. | 1. cons 
LaBour (b)....... 53. 5.0 8.0 | 23. 4.0 4.0 0.5 Se ae 
Duramet seees 22. 1.0 bal. 19. 3.5 eure oe ia | 0.07 
Worthite......... 24. 1.7 | bal. | 20 3.0 3.3 | 0.6 | in oe 
a-Including Cobalt. b-Only as castings. 
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in Mexico, Bethlehem Steel Company, 
Standard Oil Development Company—ts 
now in development and research division 
of The International Nickel Company—ls 
member of A.S.M.E., A.P.1., and A.S.M. 























their importance and non-ferrous al- 
loys, such as nickel, monel, brass, bronze 
and the special alloys, Hastelloy, La- 
Bour, Worthite, Pioneer Metal, and 
others, are indicated. 

Table 3 gives some approximate com- 
positions of a number of the alloys 
mentioned above. 

Within recent years the interest of 
refineries in high octane gasoline and in 
specialities for the war effort, has led to 
the use of many reagents that are cor- 
rosive to carbon steel and other basic 
materials of refineries. Some mention of 
these reagents and their associated mate- 
rial follows. 


Sulphur 


Hydrogen sulphide is the form in 
which sulphur is most prone to attack 
steel and other materials. At tempera- 
tures above 500°F. alloys containing 
increasing amounts of chromium are 
required to resist attack. This has been 
discussed previously. 

At lower temperatures, and especially 
where water can exist, monel, brass, and 
bronze are resistant to attack by the 
weak acids formed. 

Sulphur in the form of sulphur diox- 
ide can form a very corrosive solution 
in water. Type 316 stainless steel (18 
per cent chromium, 8 per cent nickel, 
and 3 per cent molybdenum) is ap- 
parently quite resistant to this solution. 


Sulphuric Acid 


Sulphuric acid has always played 4 
prominent part in petroleum refining. 
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Cracking still tubes of 18-8 chromium-nickel stainless 
steel withstand high temperatures and pressures. 





"Electromet” is a registered trade-mark of Electro Metallurgical Company. 
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How Chromium Steels 
help to speed refinery production 





corrosion, and save weight. 


The 4 to 6 per cent chromium steels containing a 
small amount of molybdenum are being used for 
heat exchanger tubes and condenser pipe. 


@ Chromium steels are resistant to corrosion, abrasion 
and oxidation and have high strength even at elevated 
temperatures. Because of this combination of properties, 
the use of chromium steels in oil refinery equipment keeps 
costly and time-consuming shutdowns for repair and re- 
placement at a minimum and makes for fast, uninterrupted, 
economical operation. 

The 4 to 6 per cent chromium steels are used for tubes, 
pump bodies, and transfer lines; the 12 to 14 per cent 
chromium steels for reaction chamber liners, pump parts, 
and valves; the 18-8 chromium-nickel stainless steels for 
furnace tubes and distillation equipment, iacluding trays, 
bubble caps, header boxes, and valves; and the 25-12 


Erectro METALLURGICAL COMPANY 


Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street UCC 





New York 17, N. Y. 


In Canada: Electro Metallurgical Company of Canada, Limited, Welland, Ontario 


chromium-nickel steels for furnace parts, fractionating 
towers, and other applications where resistance to higher 
temperatures is involved. The illustrations show a few 
applications which may suggest where you can use chro- 
mium steels to speed up production of essential petroleum 
products. 

We donot make steel of any kind, but we have for over 
37 years produced Electromet ferro-alloys used in making 
steel. With the knowledge accumulated from this expe- 
rience, we are in a position to give you impartial assistance 
in the selection of a chromium steel to suit your particular 
needs. 

BUY UNITED STATES WAR BONDS AND STAMPS 


Electromet 
Ferro-Alloys & Metals 
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Vessels lined with 12 per cent chromium steel withstand 
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Utility 
ELECTRIC POWER 











THAT’S WHY VITAL INDUSTRIES DEPEND ON 
UTILITY ELECTRIC POWER! 


More oil... More gasoline! That’s 
the battle cry of the fellows “over 
there.” Fighting power—that’s what it 
is; and you in the petroleum industry 
must feel a spark of personal pride in 
being able to do your bit toward sup- 
plying this vital fighting power. 

Backing you, though, is your com- 
patriot—Utility Electric Power—ever 


available for vital activities, at all 
times and in any amount required. 
This war, the test of America’s Elec 
tric Power strength, has found Utility 
Electric Power plentiful, efficient, eco 
nomical, and a potent fighting force 
within itself. 

That’s why we say, “It Takes Power 
to Produce Fighting Power.” 


ree ELECTRIC re (Oe 
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TABLE 4 
Corrosion of Hastelloy B in 45% H2SOx at 250°F. 
(1725 r.p.m.) 


Pp. sulphuric acid......... ... 0.033 in. per yr. 
a Saisherie acid plus 1.54 g.p.l. ; 
DDE, . vcnassuvswessseecessms 1.339 in. per yr. 











TABLE 5 
Tests of three metals in fuming 
sulphuric acid 





rature 188° F. (2° F.) 
— es .66% hr. : 
Rotation. . .16 ft./min. for 42 hr., quiet 2414 hr, 
Metal Penetration—in./yr. 
24 chrome—12 nickel. . . 0.008 
2 25 chrome—20 nickel........ - 0.009 
3 Mild steel (S.A.E. 1020)..... se 0.118 








TABLE 6 
Results of some studies of corrosion by 
naphthenic acids 


550° F 


Temperature ; ; 

Location. . ..column of vacuum unit 
Metal Penetration, in. per yr. 

ild steel . s ‘ 0.0163 

Hy te — 8 nickel. .... : .. 0.0236 
18 chrome— 8 nickel—3 moly . 0.0002* 
16 chrome—13 nickel—3 moly . . . 0.0009* 
Inconel (80 nickel—13 chrome) . 0.0007* 
Monel (69 nickel-—20 copper)... ... . 0.0012 
Nickel. .... PEO eee ... 0.0006 
Ni-Resist (cast iron)........ 0.0109 
SI 50 65:0%00e00 8 ‘ . 0.0080 


" *Three applicable metals. Possible sulphur attack 
(above 500° F.) precludes monel or nickel. Monel in 
use at temperature below 500° F 














Lately its introduction as a catalyst has 
widened interest in materials of con- 
struction. 

Lead has long been used to combat 
corrosion from the weaker concentra- 
tions of sulphuric acid and its use and 
limitations are fairly well known in re- 
finery circles. 

For high temperature uses, and espe- 
cially with high concentrations of acid, 
the Hastelloy “A” and “D” alloys are 
used. The ““D” form is especially resist- 
ant. The alloy is used to concentrate sul- 
phuric and to handle hot acid in various 
concentrations, It is lacking in ductility, 
which somewhat limits its use. Hastel- 
loy B is used in both wrought and cast 
form to handle hot, concentrated sul- 
phuric and is preferred by some users 
over the other analyses. 

As a sidelight on the effects of un- 
predicted reagents upon the course of 
corrosion, a case is cited in which Has- 
telloy B was handling hot sulphuric acid 
with satisfaction until the steam be- 
came contaminated with copper. The 
effects are shown in Table 4. The 40- 
fold increase in corrosion rate noted 
could hardly have been foretold. 

Some time ago the laboratory of the 
International Nickel Company was 
asked to investigate the behavior of 
fuming sulphuric acid upon some mate- 
rials. It was recognized that fuming sul- 
phuric acid is oxidizing in nature so two 
high chromium alloys were studied in 
comparison with mild steel, which, due 


to a passivating action of the acid, is 
often used with fuming acid. The re- 
sults are given in Table 5. 

The Hastelloy type of material is 
used in connection with fuming sul- 
phuric acid in refinery service. Grade 
“C” is apparently the most appropriate 
of the group. Other alloys with high 
resistance to oxidizing media would 
probably be as satisfactory. The resist- 
ance of monel to sulphuric acid is indi- 
cated in Fig. 1. 

The most resistant of metallic mate- 
rials to sulphuric acid is the high silicon 
(13 per cent silicon) cast iron, such as 
“Corrosion” and “Duriron.” The in- 
tense brittleness of this material neces- 
sitates special design features for suc- 
cessful use. 


Naphthenic Acid 


Naphthenic acid, associated with 
many crudes, is quite corrosive at ele- 
vated temperatures. Some results of 
tests run under conditions conducive to 
attack by naphthenic acid are reported 
in Table 6. 


The good behavior of monel is noted, 
but its use is not suggested at tempera- 
tures above 500°F. as sulphur attack 
will possibly occur. Monel is used com- 
mercially to resist naphthenic attack at 
temperatures below 500°F. 

Inconel (80 per cent nickel - 13 per 
cent chromium) and 18 per cent 
chromium - 8 per cent nickel - 3 per 
cent molybdenum alloy are both highly 
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resistant to naphthenic attack at ele- 
vated temperatures. 


The surprise feature of the tests 
(Table 6) was the low resistance of the 
standard 18-8 stainless steel. This low 
resistance was amply checked and ap- 
pears proved. 


Hydrochloric Acid 


Hydrochloric acid is one of the most 
corrosive reagents in refineries. It is 
often generated during cracking and 
topping operations from salts in the feed 
stock. It is used in the anhydrous form, 
as an atmosphere for an important re- 
action. 

Hastelloy B is one of the most resist- 


Fig. 2. Fractionating column lined with 18-8 stainless steel over large bottom 
section and with monel in top smaller diameter section. Tower 125 ft. long 
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(Photo courtesy A. O, Smith Corp.) 
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REFINING 


ant alloys to hydrochloric and is used 
asa liner and for parts of the equipment 
where a hydrochloric acid atmosphere 
prevails. 

Nickel as a second, or possibly third, 
choice is also used. The order of choice 
being, Hastelloy B, Inconel, and nickel 
or monel. The location of Inconel in the 
order given is not soundly based on data 
from operating equipment. It is based 
on some laboratory studies. 

The advent of HCL gas as an atmos- 
phere into refinery operations came too 
suddenly to permit an exhaustive study 
of materials. The existing installations 
of Hastelloy B and nickel will have to 
be studied over a period of time in order 
to obtain a clear picture. 

The ability of monel and nickel to re- 
sist the action of the hydrochloric acid 
generated during topping and cracking 
operations is well established; see Table 
7. The most progressive practice is to 
use monel liners, (Figs. 2 and 3) and 
equipment in the cooler regions in the 
tops of towers and 18-8 or other stain- 
less steels in the lower and hotter sec- 

















tions. The highest metal temperature to 
be used for monel is 500°F. 


Downcomer lines and shells of con- 
densers are lined with monel with profit- 
able results. For condenser shells of light 
weight, monel plate is used. 

For reflux pumps, monel rods, shafts, 
valves, liners, and parts are used. Ni- 
Resist cast iron also finds wide applica- 



























































tion in reflux and product pumps as 
TABLE 7 well as in valve and cock parts where 
Results of tests in top of bubble towers resistance to hydrochloric acid is de- 
Temperature... . 250° F. | Apes: 1 sired, 
Crude eae West Texas Michigan . m 
| : Hydrofluoric Acid 
“_ | Penetration rate, 
a... ae Hydrofluoric acid is a ‘fairly recent 
Mild steel. .... Destroyed 0.0500 > ; 7 : 
5% nickel sted... oo fl Bea entrant into refinery usage. Intensive 
18% chrome—8% nickel.| Destroyed | 0.0254 studies of the corrosiveness of this alloy 
17 nickel—11 moly.—3 } z . 
emeamne oc ineg | 0.0827 | have been carried out with the follow- 
Monel (69 nickel— ‘ 
wit  ranseliteseae 0.0031 0.0075 ing results: 
Ea 0.0057 x . . : 
Ni Resist ri aaa ry o4 oan 1. Silver is probably the most resistant 
oe ee 0.1810 0.0430 metal so far tested. The effects of other 
corrosives present in petroleum products, 
TABLE 8 
Monel corrosion tests in hydrofluoric acid 
— = = anes 2 —_—_—_——— 
‘ Acid cone.,| Temp., | Agitator,’) Time Area* Corrosion rates 
Material - . : 
per cent F. gas days dm Mddt | Ipyt 
Air-free tests—Nitrogen agitation rate=100 cc/min. 
Monel (wrought) 25 86 nitrogen 6 0.50 | 1.0 0.0002 
(approx. 69% nickel. ....... 25 176 nitrogen 6 | 0.50 14.5 0.0024 
29% copper,) 50 86 nitrogen 6 0.50 0.4 0.0001 
50 176 nitrogen 6 0.50 3.6 0.0006 
25 86 nitrogen 6 0.13 3.5 0.0006 
Monel (cast) 25 176 nitrogen 6 0.13 8.3 0 0014 
50 86 nitrogen 6 0.13 2.8 0.0005 
50 176 nitrogen 6 0.13 13.5 0.0022 
25 86 nitrogen 6 0.30 1.5 0.0002 
“‘S"-Monel (cast) 25 176 nitrogen 6 0.30 14 0.0002 
(approx. 4% silicon) 50 86 nitrogen 6 0.30 2.3 0.0004 
50 176 nitrogen 6 0.30 12.1 0.0020 
Air-saturated vs. air-free tests 
Air agitation rate=300 cc/min. - Nitrogen agitation rate=100 cc/min. 
25 86, | air i 0.50 | 230.0 | 0.0380 
25 " 86 nitrogen 6 0.50 1.0 0.0002 
25 { | ‘176 | air 1 0.50 67.0 | 0.0110 
25 ° 176 nitrogen 6 0.50 14.5 0.0024 
Monel (wrought) ° 4 p 
50: 86 air 1 0.50 48.7 0.0079 
50 - nitrogen 6 0.50 0.4 0.0006 
50 | t 176 air 1 0.50 241.0 0.0400 
50 1 176 nitrogen 6 0.50 3.6 0.0006 
*dm?=Square decimeter. +Mdd.=Milligrame per sq. decimeter per day. § {Ipy.=inches penetration per year 
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(Photo courtesy Fitz Glitsch & Sons.) 
Fig. 3. Light weight construction tray and caps, fabricated from stainless 
steel or monel 


e.g., sulphur, upon this metal remain to be 
evaluated. 

2. Monel is possibly the most satisfac. 
tory commercial alloy for use with hydro. 
fluoric acid in both the aqueous and an. 
hydrous state, provided oxygen is absent, 
The effect of oxygen is shown in Table 8 
in the section dealing with ‘‘Air-Saturated 
vs. Air-Free Tests.” 

3. Copper is very resistant to aqueous 
HF solutions but is vigorously attacked by 
anhydrous HF. Other elements in the ail 
may attack copper. 

4. Steel is vigorously attacked at tem- 
peratures above about 150°F. 

5. 70/30 copper nickel alloy has made 
a good showing in laboratory tests in 
both aqueous and anhydrous HF acid. 


Caustic 


Caustic soda has long been used in 
refineries for various uses as washing of 
products, etc. Lately considerable inter- 
est has been shown in materials for 
units in which caustic is regenerated by 
a boiling action. Chief attack appears 
to take place upon the tubes of the 
heating unit. 

Monel tubes have given a good ac- 
count of themselves in this service and 
their use is steadily being extended. A 
5 per cent nickel steel tube has been 
rather widely used. The results are er- 
ratic, ranging from poor to very good. 
Table 9 lists some results of tests involv- 
ing a boiling caustic solution. Fig. 4 
shows the installing of a monel lining 
in a vessel of a caustic regeneration unit. 


Phosphoric Acid 


Phosphoric acid has been used for 
some time in refineries as a catalyst. 
Some slight corrosion has been noted in 
lines subjected to condensation of steam 
used in the “blow-back” operation. 
Monel is used to line equipment subject 
to this corrosive condition. 

Monel, Hastelloy C, and the 18 per 
cent chromium - 8 per cent nickel -3 
per cent molybdenum alloy all possess 
very good resistance to phosphoric acid 
in concentrations up to 35 per cent at 
elevated temperatures. Apparently con- 
centration, temperature, and the pres- 
ence of other materials affect the corro- 
sion rate so markedly that a general 
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Nes parators. 


Check These Features 


Eliminates all stuffing box 
troubles usually encountered with 
High Pressure Operation. 

















NO LEAKAGE — NO FRICTION 









Permits setting for “Snap Action” 
or “Throttling” oil valve action 
without special parts or tools. 


Eliminates trouble from collapsing 
floats. 


, H-W Type 1411 Pilot furnished with Displacement 
Type Level Controller offers outstanding advantages in that it 
can be set for “snap action” or “throttling” oil valve action 
WITHOUT special tools or parts . . . a feature particularly 
desirable for high pressure metering installations where throttling 
control is desirable. 


This outstanding 
development is a definite 
forward step in the Oil & 
Gas Separation field. 
There will be no trouble with floats collapsing as controller 


employs displacement principal and floats are constructed for 
very high pressure operation. 


API-ASME Code Construction. Get the facts on the H-W 
Separator to correctly handle your requirements for MORE 
oil per dollar at lowest cost with minimum maintenance. See 
the distributor nearest you or write us, outlining your require- 
ments. Address Dept. .-3. 


srannune 601 POOOUMANCE 
Baiow ATERS 


TULSA, OKLAHOMA 


NEW YORK e@ CHICAGO e PITTSBURGH @ PHILADELPHIA e@ BOSTON e@ CINCINNATI @ ST. LOUIS @ KANSAS CITY @ DENVER 
LOS ANGELES @ MOBILE @ SHREVEPORT @ FORT WORTH @ HOUSTON e@ CORPUS CHRISTI @ AMARILLO @ ODESSA 


The elimination of the stuffing 
box assembly where leakage 
under high pressure will 
“freeze” stem and float action, 
does away with “hydrate” 
trouble. 
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REFINING 


Look for the 


4{ri-and-Hammer 


IDEAL CHAIN TONGS 


For Pipe, Fittings and Flanges 


The JAWS have straight teeth for pipe, and 
V shaped teeth for fittings. Drop-forged from spe- 
ciol high carbon steel carefully milled, heat- 
treated and hardened for toughness and lasting 
qualities. 
The HANDLES are forged from spring steel heat- 
treated to give the required stiffness. 
The CHAINS are proof-tested. 

Write for catalog C-39a for 


complete ——. and descrip- 
tion of Armstrong Bros. Pipe Tools. 


» 
Mien BROS. 


TOOL CO. 
The Too! Holder People 


3 21N. FRANCISCO AVE CHICAGO, U.S.A 
Eastern Worehouse & Saies: 199 Lafayette St, New York 
































GET ACCURATE RESULTS 
Quickly . . Easily . . with 
CURTIN CENTRIFUGES 













No. 3480. 100 
c. c. machine. 
Cranks and 
heads inter- 
changeable 
with 15 c. c. 
machines. 


You can maintain your required 
speed for the period of the test with 
much less effort. Curtin centrifuges, 
proven world-wide, are heavy duty, 
rigidly constructed, and extremely 
simple in design. Illustrated bulletin, 
giving full details, available upon 
request. 


W-H:C N<Co. 


H pees TEXAS 
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statement covering uses with high con- 
centrations and temperature cannot be 
made. 

Solvents 

The chlorinated solvents often break 
down to form a corrosive reagent. 
Monel is highly resistant to this reagent 
and also tends to prevent the break- 
down. Monel is widely used to contact 
carbon tetrachloride in various indus- 
tries. 

Phenolic compounds, especially when 
contaminated with sulphur, rapidly at- 
tack carbon steel. The 18-8 stainless is 
used as liners and tubes to contact 
phenolic compounds and hydrocarbons 
at elevated (above 500°F.) tempera- 
tures. Monel is highly resistant to the 
phenol group of solvents and to fur- 
fural, which is also extensively used in 
petroleum refining. Vessels clad with 
monel, and in one case sprayed with 
monel, are used to store furfural. 
General 

Much could be written about the 
various types of corrosion, both gal- 
vanic and cell effects, but space does 
not permit. 

On the oil side conditions are rarely 
very favorable to galvanic effects due to 





TABLE 9 
Results of tests in boiling caustic solution 


(approx. 2% NaOH) 








pn ee ee 250° F. 
Metal Penetration, in. per yr. 
Mild steel. .... 0.0200 
| EE Se 0.0014 
70/30 copper-nickel.. . 0.0250 
5% nickel steel... . — 0.0038 
Ni-Resist cast iron. ................4. 0.0230 
SM iw Ade otd ete kW eeanenes eee 0.0170 
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(Photo courtesy Black, Sivalls & Bryson.) 
Fig. 4. Lining tower of caustic regeneration unit with monel 


dissimilar materials. Oxygen is absent, 
and rarely does a suitable disposition of 
electrolyte exist. Except under unusual 
conditions of acid concentration, the 
absence of oxygen is very important in 
suppressing galvanic effects. The neces- 
sary conditions of flow often exist to 
aid concentration cell corrosion but the 
inhibiting effects of petroleum products 
and poor distribution of electrolyte 
serve to suppress this annoying type of 
corrosion. (In this corrosion, the wash- 
ing away of ions of metal in solution 
from one point causes increased cor- 
rosion at the point by the vain effort of 
the metal to equalize concentration of 
ions in the adjacent liquid. Presence of 
dissimiliar metals is not an essential fae- 
tor for this type of corrosion). 

On the water side of condensing 
equipment all of the effects of oxygen, 
dissimilar metals, and conditions of flow 
favoring cell. attack are present. The 
scope of this feature of corrosion is 
beyond the space of this article. 

When oxidation is a factor the 18-8 
alloys are suggested and are used as 
pump parts, etc. Monel, brass, and 
bronzes also give good service on the 
water side of equipment. Cast iron, due 
to its graphitic type of corrosive prod- 
uct, is used with success on the watef 
side. This material can give galvanic 
protection to other metal without griev- 
ous harm to itself. Monel bolts in con- 
tact with cast-iron flanges in a salt 
water coolerant are reported in excellent 
condition after 20 years’ service. Gal- 
vanic protection must have been a large 
feature here. 
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Natural Gasoline 
and Refining 


EQUIPMENT 


Built- Right 


IN WORLD-WIDE USE 











ABSORBERS FABRICATED STEEL STEEL, Structural 
AFTER-COOLERS FRACTIONATING COLUMNS SUPERHEATERS, Steam 
BOXES, Condenser HEAT EXCHANGERS TANKS, Air 

BUBBLE TRAYS HEATERS, Feed Water TANKS, Chemical 
BUBBLE CAPS " HEATERS, Storage Tank TANKS, Pressure Storage 
ote eet PLANTS, Natural Gasoline TANKS, Welded Steel 
COOLERS, Gas PREHEATERS TOWERS, Bubble 
EVAPORATORS STABILIZERS TOWERS, Fractionating 
EXTRACTORS, Mist STACKS, Steel VESSELS, Pressure 





Oil is the vital ammunition that makes possible mechanized warfare to achieve 
final Victory. You will find TULSA-TYPE Equipment serving the Refining and 
Natural Gasoline Industry throughout the United States and in Canada, Mexico, 
Trinidad, Dutch West Indies, South America, Great Britain and South Africa. 


TULSA BOILER & MACHINERY COMPANY 


TULSA OKLAHOMA 
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Products and Services for every Application 


of the OX Y-ACETYLENE Process 


Oxy-acetylene processes are used throughout industry to speed 








up production, to conserve materials, to lower operating costs, 
and to simplify problems of maintenance and repair. Some of 


the many oxy-acetylene applications are outlined here. 











Maritime “‘M’’ AWARD FOR wi 
OUTSTANDING PRODUCTION ACHIEVEMENT T 
a 
sO 
OXY-ACETYLENE WELDING 

The oxy-acetylene flame makes possible the joining of practically any metals—like or unlike—so that 1 

the weld is as strong as the base metal itself. Welded piping systems in plants and refineries use 
less fittings, occupy less space, and remain leakproof indefinitely. Overland pipe line welding by t 
Linde’s steel-welding process produces strong, ductile welds in pipe of any size. Bronze-welding and 0 


resurfacing speed the repair of worn or broken parts and hard-facing with Stellite alloys makes 
parts subjected to abrasion, heat, or corrosion last from two to twenty-five times longer. 





Machine Flame-Cutting 


Shape-cutting with Oxweld machines 
quickly produces simple or intricate steel 
shapes with clean-cut edges that usually 
require no machining. This method permits 
the rapid production of identical parts 
from tightly clamped piles of plate. 





Flame-Priming 


This process removes loose scale, rust, and 
surface moisture from steel prior to paint- 
ing—making paint go on faster, bond tight- 
er, and last longer. 
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Hand-Cutting 


Flame-cuttimg with manually operated 


blowpipes is useful for cutting pipe in the 
fabrication of piping systems. Hand-cutting 
also is used to cut structural steel in con- 
struction or alteration work—to reclaim 
old pipe—and to cut scrap to length. 





Flame-Hardening 
‘This oxy-acetylene process is used to im- 
part a hard, wear-resistant case to steel and 
iron parts without affecting the toughness 
of the core. 





Gouging 

With Oxweld hand-cutting .blowpipes 
equipped with gouging nozzles, surface 
metal—such as faulty or temporary welds 
—can be removed quickly leaving a groove, 
without need of grinding or chipping, and 
without harm to the adjacent areas. 





Heating 

Heating for bending, straightening, and 
forming operations is facilitated by the 
oxy-acetylene flame. Shown here, a pipe 
being wrinkle-bent. 
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Hand Apparatus 
Oxy-acetylene appa- 
ratus which may be or- 
dered from Linde in- 
cludes oxy-acetylene 
blowpipes for all weld- 
ing and heating work; 
oxy-acetylene cutting 
blowpipes, cutting at- 
tachments, and nozzles; 
and oxy-acetylene descaling and flame-priming equipment. Ox- 





weld apparatus is supplied from Linde offices and warehouses. 
The Purox and Prest-O-Weld lines are distributed by industrial 
and automotive jobbers. Prest-O-Lite air-acetylene appliances for 
soldering and brazing are also distributed by these jobbers. 


Welding Rods, 
Fluxes, and Supplies 


Oxweld welding rods 
and fluxes are of ex- 
ceptionally high quality. 
The many kinds and 
sizes of Oxweld rods 
make it possible to select 
the one that will give 
best results on each job. 





The Oxweld line also includes gloves, goggles, lighters, hose, 
ferrules, and asbestos paper. Rods, fluxes, and supplies may be 
ordered from Linde or from automotive and industrial jobbers. 


“>a Generators and 
4 


Manifolds 
Oxweld acetylene 
generators produce 


low-cost acetylene 
and are made for 
both portable and 
Stationary use—with 





maximum genera- 
ting capacities of 
from 30 to 9,000 cu. ft. per hour, Oxweld oxygen and acetylene 
manifolds are used for centralizing the oxygen and acetylene 
supply from cylinders, 


Send for This Catalog— 


For a more detailed descrip- 
tion of Linde processes, and 
for more information about 
availability of Linde prod- 
ucts, process literature, and 
process service, send for the 
descriptive, 8-page catalog 
shown here. 








Tue Linpe Arr Propucts COMPANY 


Unit of Cl nton. Carbide and Carbon 


New York 17, N. ¥ 


30 E. 42nd Se, 


T<s 


In Ganada: Lx 
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The words ‘*Stellite,* ‘Linde,’ ‘‘Prest-O-Lite,”’ ‘‘Union,”* ““Oxweld,” ‘‘Purox,”” “'Prest-O-Weld,’’ and ‘‘Unionmelt’’ are trade-marks, 


Carpordatigon 


Offices in 


Machine Apparatus 

Included in the com- 
plete line of Oxweld ap- 
paratus are portable and 
stationary oxy-acetylene 
shape-cutting machines; 
straight-line cutting ma- 
chines; flame-hardening 
apparatus; bar and bil- 
let cut-off machines; 
equipment for automatic welding; and tractor units for plate- 
edge preparation. 





Unionmelt Welding 


This unique electric 
process makes high- 
quality welds in any 
commercially used 
thickness of steel — in 
one pass—and without 
flash, glare, or sparks 
—at speeds as much as 
twenty greater 
than similarly applicable methods. The process is fully auto- 
matic. Speed and current values are established by electric con- 
trols adjusted by an operator. 





times 


Process Literature 


Linde makes available 
to customers an exten- 
sive library of process 
literature which con- 
tributes to the knowl- 
edge of operators and 
shows how to use the 
oxy-acetylene process 
profitably. 


e  INstRUCT 
FOR WELI 














Oxygen, Acetylene, 
Carbide 


Linde oxygen, Prest- 
O-Lite acetylene, and 
Union Carbide are dis- 
tributed through numer- 
ous Linde plants and 
warehouses located to 
assure dependable deliv- 
eries and low transpor- 
tation costs. This reflects 
Linde’s efforts to help 
assure availability of 
these materials. 

















Other Principal Cittes 
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REFINING 


Oil Test Engine Passes 
Initial Development Stage 


—. _ x} Crankcase oils evaluated for 





suitability in full scale engines 


by é W pacobson 


P 830. 


Design Engineer, Engineering Department, Gulf Research and Development Company 


HERE is a great need for a small 

relatively inexpensive engine in 
which automotive and aviation crank- 
case oils may be evaluated so that a rea- 
sonably accurate estimate of their suit- 
ability for full scale engines may be 
made. 

Oil in an engine is subjected to a 
very complex set of conditions involv- 
ing high temperatures, contact with 
catalysts, mechanical working, and oxi- 
dation. This set of conditions varies so 
much from engine to engine, even of 
the same make and design that, when 
standard engines are operated under a 
fairly standard set of test conditions, 
correlation between tests of the same oil 
in different engines and laboratories is 
quite difficult. 

In any full scale engine, breakdown 
of the oil is the result of many con- 
tributing factors. If the effect of these 
factors in a full scale engine is to be 
duplicated in a small laboratory test en- 
gine, all the factors should be deter- 
mined quite closely for the full scale 
engine and then reproduced as closely 
as possible in the test engine. Most im- 
portant of the factors contributing to 
oil breakdown are: Oil consumption and 
replacement rates, cylinder wall and 
crankcase temperatures, volume and 
condition of crankcase atmosphere, met- 
tals employed, and makeup of the en- 
gine fuel. These factors, in turn, are 
controlled by: General mechanical con- 
dition of the engine in regard to me- 
chanical fits of bearings and pistons, 
surface finish of rubbing parts, indi- 
cated mean effective pressures, area per 
horsepower, and condition of surfaces 
exposed to cooling mediums other than 
lubricating oil, oil pumping rate, etc. 

If a test engine is to be useful in du- 
plicating the effect of a wide variety of 
full scale engines, it must be of a design 
adaptable to a wide variety of combi- 
nations of parts, materials, mechanical 
fits, surface finishes, methods of cooling, 
and instrumentation. The Gulf test en- 
gine under development at the Gulf re- 
search laboratories has been designed 
with all these factors in mind. 
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E. W. JACOB- 
SON received a 
degree of B.S. in 
M.E., and a degree 
of professor of me- 
chanical engineer- 
ing from University 
of Nebraska—He 
pursued graduate 
studies at University 
of Pittsburgh, Car- 
negie Institute of 
Technology, and 
Rutgers University — With Gulf Research 
and Development Company since 1933, he 
supervised design of Gulf amphibian 
marsh-buggies—Engaged in design and 
development work on mechanical equip- 
ment, automotive engines, automotive 
laboratory apparatus, precision testing 
machines for lubrication research—!Is now 
in charge of design section, engineering 
department. 




















Description of Engine 


The Gulf test engine is a 2-cylinder 
90°-V design with a single throw 
crankshaft, which is basically well bal- 
anced for operation at speeds up to 4500 
r.p.m. without use ef auxiliary bal- 
ancing mechanism. Also it may be op- 
erated as a single cylinder engine. The 
assembly consists of an unitized crank- 
case on which can be mounted a wide 
variety of cylinders, heads, pistons, oil 
sumps, oil heaters, heat exchangers, etc., 
to control test conditions as desired. 
Fig. 1 shows a typical transverse sec- 
tion and Fig. 2 an axial section of the 
engine. The engine has been designed 
and built in 3 basic types, L-head liquid 
cooled, I-head liquid cooled, and I-head 
air cooled. 

Design and construction of a diesel 
setup is contemplated in the near fu- 
ture. Development and testing on the 
L-head liquid cooled engine has prog- 
ressed to the point where success of the 
design as a test engine seems assured. 
Development testing of the 2 overhead 
valve designs is under way. Fig. 3 shows 
the L-head liquid cooled engine installed 
on a laboratory dynamometer. Fig. 4 


shows the I-head liquid cooled engine 
and Fig. 5, the I-head air cooled engine. 


Design Features 


The general design has been worked 
out with the idea of using standard 
stock automotive parts wherever pos- 
sible to reduce replacement costs in 
routine test work. For instance, the 
main rod bearings are stock Plymouth 
parts. The valve mechanisms are made 
up of a combination of Plymouth and 
Chevrolet parts, and the air cooled cyl- 
inders and valve mechanisms on the I- 
head engine are stock Continental air- 
craft engine parts. The liquid cooled 
designs provide replaceable cylinder 
sleeves that can be used for a range of 
bores from 3 in. to 3 in., and any type 
of material with surface hardnesses and 
roughness desired. 

Single-piece single-throw crankshafts 
are used and can be made up to suit 
the stroke desired. The maximum stroke 
for which room is -provided in the 
crankcase is 4% in. An assembled 
crankshaft with replaceable crankpins 
could be used. Crankshafts are integral- 
ly balanced and separate balance weights 
to suit piston rods are bolted on to the 
crankshafts. 

Crankcase mounting is such that by 
dropping the oil sump, bearing shells 
may be removed for inspection without 
further dismantling the engine or re- 
moving the engine from the stand. The 
crankcase body is machined smooth in- 
side to facilitate draining the oil and 
cleaning the surfaces. Camshafts are 
made in one piece or assembled with 
separate cams so that valve action may 
be controlled at will. Valve seat inserts 
are used. Hydraulic valve lifters are 
interchangeable with standard lifters. 


The lubricating system for the cam- 
shaft, cams, cam drive and oil pump 
drive is separate from the crankcase oil 
system. Contamination of the crank- 
case oil by oil from the cam lubricating 
system is prevented by suitable seals. 
This also permits measurement of valve 
stem blowby separate from piston 
blowby. Means to operate both systems 
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Airco Oxygen is pro- 
duced and tested un- 
der the most rigid sci- 
entific procedures, and 
is guaranteed to be 
99.5% pure in the cyl- 
inder. High purity as- 
sures maximum speed 
and economy in cut- 
ting, and greater efficiency in welding. 
















Airco Acetylene has been proved by use 
and tests to be the most economical fuel 
gas for pipe welding and other flame weld- 
ing operations. 


Other Airco gases such as Nitrogen, Hy- 
drogen, Carbon Dioxide and the rare gases 


Tensile Test Machine 


Airco Tensile and Bend Testing Machine: This newly designed machine 
permits rapid testing of weld specimens in shop, laboratory, or on field 
operations. Guided bend tests, transverse tension, and longitudinal all-weld 
metal tension tests are quickly made with this compact Airco machine. 





Airco manufactures and distributes a complete 
line of products for every oxyacetylene flame use: 
hand torches and tips for cutting, welding and 
brazing; gas pressure regulators; acetylene gener- 
ators; manifolds, welding rods, goggles, hose, etc. 


Airco Pipe Cutting and Beveling Machine: This portable flame cutting 
machine is the fastest, most economical means of preparing pipe for 
welding. It simultaneously cuts and bevels pipe to any angle. It is chain 





Argon, Neon, Helium, Xenon, and Krypton 
(and mixtures thereof) for commercial and 
laboratory use are available through a 
nationwide distribution system. Nitrogen 
and Oxygen may be obtained in liquid state 
and Carbon Dioxide in solid form. 


National Carbide (in the red drum) is 
made from the finest available coke and 
limestone by the most modern manufac- 
turing methods. It is evenly sized and dust- 
free, and gives a high, uniform yield of 
acetylene gas. Available in six sizes in 100 Ib. 


driven and turns around pipe or remains station- 
ary as pipe is revolved. 


Airco Gas Cutting Machines: The most com- 
plete line of motor-driven gas cutting machines. 
Large multiple torch machines for metal shape 
cutting are guided by manual, magnetic, or spin- 
dle tracing devices. These are the Airco Travo- 
graph, Oxygraph, and Planograph. 


Small portable machines like the Airco No. 10 
Radiagraph cut straight lines, circles and arcs 
from steel plate. Weighing only 41 Ibs. net, it is 





Portable Pipe Cutting 


and 25 lb. drums, and 2 Ib. and 10 Ib. cans. 













a valuable asset to metal working shops. 


Machine 


pore Welding Machines, Electrodes and pbccessories: 


The Wilson “Yellow Jacket” is a ruggedly 

constructed, gasoline engine-driven genera- 

tor that has proved ideal for field welding. 

Features include compactness, improved 

automatic idling device, close coupling of 

drive and generator. Made in 200, 300, and 
400 amp. sizes. 


Wilson “Hornet” 


The Wilson “‘Hornet,"’ famous for 
its smooth, steady arc, easy regula- 
tion, and reliable service, is ideal 
for general purpose DC welding. 
Made in 200, 300, 400 amp. sizes. 











The Wilson “Bumblebee’’ AC welders (indoor and “All- 
Weather” models) are supplied in 300 and 500 amp. sizes 
and other AC units in 100, 200, 750 and 1000 amp. sizes. 


A complete line of shielded arc AC and DC electrodes. 
Airco No. 78E and 79E are ideai for DC all-position, general 
purpose welding where excellent physical qualities are 
needed. Airco No. 87 is recommended for single or mul- 
tiple pass DC or AC welding on rusty work and where fit-up 
is poor. Airco No. 230 is a “top-notch” electrode for all- 
position AC welding. 


Arc Welding accessories include helmets, holders, cable, 
clamps, gloves, brushes, etc. 


For additional details on any of these products, please contact the nearest Airco 
office. Or, if you prefer, address your inquiry to Dept. OGJ-1 at the home office. 











Arr REDUCTION 


General Offices: 60 EAST 42nd STREET, NEW YORK 17, W. Y. 
In Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. + General Offices: HOUSTON 1, TEXAS 
Offices in all Principal Cities 
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as one are provided. Either or both sys- me ¢ 
tems may be fitted with heaters or cool- Snitch aiden ieee a ‘ 
ers to control temperatures independ- ypical engine design data—Gulf test engine 
ently. The engine may be operated with : Cylinder data 
whatever type oil sump desired. Dry ~ . : <- Sa 7 7 
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advantage of the 90°-V design is that — a init esac “= 
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each cylinder when close control of Relies pene Intake ____ Bhaust Lift 
cylinder power and air-fuel ratio is re- ana ore 7 4 
quired. Typical engine data are listed in Gulftest § | und Co Oe ee Ber Ey” — 
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able 1. % 8&2 2238 ¢ 2258 3 > 
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tests not only to determine perform- I-head I Steel Eee Pee 1 471.31 45 BTDC ABDC !-4? 1.31 45° BBDC ATDC 0.375 0.307 
ance under varied conditions, but also oa "9 enn a ees ees Pe ot a, 
2-Cylinder bronze it. we we . 
to find the best ways to control test con- Sir socked Leena | 50 38 32 23 1,561.47 45° nto apc 1-47 1.34 45° BEG ATHC 0.375 0.375 
(Continued on Page 202) _ 
ig. ansverse section of Gulf test engine ig. ri xial section of the engine 
Fig. 1 (left)—Transve t f Gulf test Fig. 2 (right)—Axial sect f th 
—_ renee 
PR" = 
m3 =} 7 oe? 
a : q ~ | . / / ¢ J 
i HeilGoss will 6 
ie tet ' 
J 4 Fe : $ 
—_— 
| : i ‘ 
? | : 
| \ x . Cro ae 
iS q es 
: : 
| 
‘tit | 
\ rc ee i { 
\ a R229 | | 
ire. Fos} | | | rl 
“ES 











198 THE PETROLEUM ENGINEER, May, 1944 

















944 















... for easier pipe cutting, 
reaming, threading, bending 


| RIESID 








PORTABLE 
TRI-STAND VISE 





@ Work is much easier on the roomy rRtitatp Tri- 
Stand, practically a portable workbench. Hinged 
legs fold in for carrying where you need it. With or 

without its ceiling brace and screw- 

down feet, it sets solid against tipping, 
. has space for oil can, dope pot, slots 
™ > for tools—pipe rest and 3 handy pipe 
_|\® benders. Chain or yoke vise, with tool 
‘. steel LonGrip jaws. Strong malleable 
a 2 construction, it assures years of easier 
y pipe work. At your Supply House. 


Elyria, Ohio, U. S. A. 
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This unique 
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Senet 


If this Housing ever 
Breaks or Distorts we 
will replace it Free 


COPR. 1937 
THE RIDGE TOOL CO 
ELYRIA, O. 


saves you all wrench 
housing repairs 
















@ No other pipe wrench offers you the freedom from 
wrench housing troubles and expense guaranteed to 
you by the rimarp. For the Rigarip housing doesn’t 
break or warp—so it’s seldom off duty for any kind of 
repair, you need fewer spares. Full-floating hookjaw 
and adjusting nut always work 

easily. And you'll enjoy the no- ¢ s/o 5 


slip jaws, the handy pipe scale peumee End Wrench, 6” to 36” 


on hookjaw, the comfort-grip | 
I-beam handle. Ask for RimarD ' 
at your Supply House. FRIED Strap Wrench, pipe to 5” 





Millions of FRtCZe200> Tools in use 
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LARGE CENTRALLY LOCATED NORVELL-WILDER STORES AT #7 


Toye ee Texas Conroe......... Texas 





errr rs Texas Shreveport..... Louisiana § 


Fort Worth. ...... Texas Lake Charles... . Louisiana 


ANORVE 


ee ee ee 





to gnnounce our appointment as 
DISTRIBUTORS FOR 


REPUBLIC Electric (Veld 
CASING... TUBING... LINE PIPE 


Also CONTINUOUS WELD MERCHANT PIPE, ELECTRUNITE 
TUBES, AND OTHER REPUBLIC PRopDUCTS 





Why Republic ELECTRUNITE 
Tubing Meets the exacting 


demands of the Oil Industry 


1. 


2. 


3. 


UNIFORM DIAMETER — both O.D. 
and |. D. 


UNIFORM WALL THICKNESS — at 
every point in the wall 


UNIFORM CONCENTRICITY — from 
end to end of every length of tube 


. UNIFORM STRENGTH — throughout 


the entire tube structure (the weld is 
as strong as the wall) 


5. 


6. 





There is no business on earth where service 
means more than in the oil industry. NORVELL- 
WILDER is geared to give superlative service 
to the Mid-Continent and Gulf Coast. 








ee 


UNIFORM DUCTILITY—means greater 
workability 


UNIFORM WEIGHT—assures dy- 
namic balance in finished product 


- SMOOTH, SCALE-FREE SURFACE — 


free from laps, slivers, rolled-in scale 
and other injurious defects. 


. UNIFORM WELDABILITY — no allow- 


ance for uneven wall thickness is nec- 
essary 


. UNIFORM WORKABILITY — physical 


properties are constant 


. FREEDOM FROM HIDDEN DEFECTS— 


both surfaces of the flat-rolled steel 
are inspected 


FOR HELPFUL 
QUICK SERVICE 
CALL THE 


NORVELL-WILDER 
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New Method of Fuel Supply for Gasoline Engines 





Gasoline injection, a new method of supplying fuel to the cylinders of 
gasoline engines, has been perfected and is now in production, Donald P. 
Hess, president of American Bosch Corporation of Springfield, Massachu- 


setts, announces. 





Higher efficiency, even with lower grade gasolines, greater res ponsive- 
ness, smoother power delivery, and elimination of the fire hazard of an 
explosive mixture of gasoline and air in the induction system, are some of 
the advantages for the new fuel distribution system, he pointed out. 





“The gasoline, by this system, is delivered uniformly to every cylinder 
of the engine. The result is that all cylinders pull together in harmony, pro- 
ducing a smoother flow of power and quieter engine operation,” Hess stated. 





Gasoline injection is a method of fuel delivery adapted fromthe diesel 











engine, in which fuel is delivered to the cylinders in much the same way. 











(Continued from Page 198) 
ditions within the close limits desired. 
A series of such tests have been under 
way with concentrated effort made on 
perfecting the L-head liquid cooled de- 
sign. Once suitable control methods 
have been worked out on one design, 
they will apply to a great extent to the 
other designs, for all designs use the 
same crankcase. 

Control of the oil flow past the pis- 
tons into the combustion space is of 
vital importance in any laboratory test 
engine. One series of studies has been 
to test various combinations of piston 
rings, ring fits, piston clearances, liner 
wall hardness, and liner wall finish to 
determine how to control oil consump- 
tion within close limits. Such a study 


Fig. 3. L-head liquid cooled engine 


takes a surprising amount of testing 
even when using standard parts. Test 
data only accentuates the need for de- 
velopment of detailed laboratory tech- 
niques where test conditions must be 
duplicated or correlation of results from 
several engines is to be obtained. 

Once oil consumption has been re- 
duced to a reproductible and controlla- 
ble minimum, it may then be increased 
by applying oil by jet to the cylinder 
walls to give rates of consumption as de- 
sired. Such control is desirable especially 
to reduce the quantities of orginal and 
replacement oil for any one test, or 
where piston ring sticking studies are 
being made. 

As stated, the Gulf test engine is be- 
ing developed for use in reproducing 


Fig. 5. I-head air cooled engine 


all or only a few of the operating condi- 
tions of a multi-cylinder commercial 
engine, while certain other conditions 
affecting oil performance are controlled 


-as required, namely, mechanical condi- 


tion, temperatures, piston speeds, oil 
consumption rate, power output, mani- 
fold pressures, etc. The Gulf test en- 
gine, even though originally intended 
for use only in the Gulf laboratory, may 
eventually become the basic design for 
a standard test unit that will give the 
automotive and oil industries a suitable 
comparison of values in their lubrica- 
tion testing and research. 


wee — 


ns 


Fig. 4. l-head liquid cooled engine 
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PRECISION 


COMPRESSOR ROD PACKINGS 


ORE HORSEPOWER AT LESS COST is the net 
M result when your engine or compressor is 
equipped with COOK'S Precision Metallic Packings. 
Here's why: 

Precision construction assures positive seal of the 
pressure. 

Basic design allows for rod misalignment and 
vibration, without added friction and wear, provides 
automatic compensation for wear and guarantees a 
constant oil film between rings and rod. 

Regardless of the make or type of your equipment 
you can have the improved operation and years of 
repair-free service COOK'S Precision Packings bring, 


because there is a proved type and material for ail 


te, 


~ COOK’S 
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prevailing pressures and temperatures. Shown above 
is the annular cup type. 

Many engine and compressor manufacturers 
supply COOK’S Packings as original equipment— 
others furnish them on request. So, when ordering 
new equipment, specify COOK'S Packings. 

For equipment in service, write or call our nearest 
office. 

C. LEE COOK MANUFACTURING CO., Incorpo- 
rated, Louisville, Kentucky. Branch Offices and 
Representatives—Baltimore, Boston, Chicago, Cleve- 
land, Houston, Los Angeles, Mobile, Montreal, New 
Orleans, New York, Portland, Ore., San Francisco, 


Seattle, Tulsa. 


METALLIC 
PACKINGS 












































































































REFINING 


Heavy Duty Engine Oils 





SE of additives to obtain special 
properties in lubricating oils is 
not new; however, the demand for in- 
creased power output from many gaso- 
line engines and the development of 
high speed diesel engines have stimu- 
lated development of additives for en- 
gine lubricating oils. 

Four general types of additives are in 
common use: 

1. Materials that increase load carry- 
ing ability of the oil. 

2. Materials that retard the rate of 
oxidation of the oil under engine operat- 
ing conditions. 

3. Materials that promote engine 
cleanliness; commonly classed as “deter- 
gents.” 

4. Anti-foam. 

These additives may be used either 
singly or in combination with each 
other. : 

More recently, anti-rust agents have 
come into use in engine lubricating oils 
to minimize the tendency of engines, 
which may be stored for long periods of 
time, to rust. 

Bearing design in modern gasoline 
and diesel engines is ample to carry the 
load imposed without the use of an ad- 
ditive in the oil. Increased load carry- 
ing ability in the oil is, however, some- 
times desirable to assist in preventing 
scuffing of piston rings and cylinder 
walls, and for this reason, the so-called 
extreme pressure additives have been 
used to some extent. Extreme pressure 
additives commonly used include fatty 
oils and sulphurized fatty oils, as well 
as phosphorus and chlorine compounds. 
Extreme care must be used in the selec- 
tion of these compounds to avoid pos- 
sible corrosion of bearings by decompo- 
sition products of the additive. 


Oxidation inhibitors are of more im- 
portance in the heavy duty, high tem- 
perature engine field. These additives 
usually improve the oil in the following 
respects: 

1. Resistance to oxidation. 


2. Resistance to Increase in viscosity. 
In extreme cases, viscosity of an oil that 
is not compounded may increase suf- 


ficiently to impair lubrication. 


3. Resistance to formation of high 


-temperature sludge and ‘‘coffee 
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preparation of lubrication recommenda- 
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grounds.” This is the high temperature 
sludge resulting from the formation of 
solid or semi-solid oxidation products 
and mixtures of these with dirt, soot, 
and other foreign materials. ‘Coffee 
grounds” are hard, granular materials 
that usually deposit in the bottom of the 
oil pan. They may plug oil screens with 
consequent lubrication failure. 

4. Resistance to formation of var- 
nish. The material called varnish, or 
lacquer, usually desposits on pistons, 
piston rings, bearings, and other high 
temperature areas. Ring sticking and, 
in some cases, actual seizure of pistons 
or bearings may occur. Varnish also re- 
tards proper action of valves by deposit- 
ing on valve stems and guides. 

5. Resistance to formation of solu- 
ble oxidation products that are acidic 
in nature and that may cause corro- 
sion of alloyed bearings. 

As the normal rate of oil deteriora- 
tion approximately doubles with each 
18° F, rise in temperature, the oil tem- 
perature rise encountered in heavy duty 
operation may, in many cases, make the 
use of an oxidation inhibitor almost a 
necessity. In heavy duty truck and bus 
operation crankcase oil temperatures to- 
day frequently run as high as 225° F., 
and, in many cases reach 280° F. or 
even higher. Bearing temperatures are 
usually at least 50° F. higher than 
crankcase temperatures. The thin film 
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+ Development of additives stimulated by 


increased power output and high speed of engines 


Staff Automotive Lubrication Engineer, Gulf Oil Corporation 





of oil on piston skirts, cylinder walls, 
and under sides of the piston crowns is 
subjected to considerably higher tem- 
peratures. At approximately 270° F, 
temperature it is easily possible for the 
rate of oxidation to be increased to 1024 
times the normal slow rate of oxidation 
occurring at 70° F. The average crank- 
case temperature does not tell the whole 
story, because engine design may sub- 
ject portions of the oil to higher than 
average temperatures. For example, an 
exhaust pipe passing down along the oil 
pan may create a local hot spot, thus in 
effect, super-heating a portion of the 
oil, ’ 

A large number of oxidation inhib- 
itors are described in patent literature, 
including certain sulphurized fatty oils 
or esters, organic phosphorous com- 
pounds, amino, phenolic, etc. 

At operating temperatures encount- 
ered in heavy duty engines, metal sur- 
faces may act as catalyzers to promote 
more rapid oxidation of the lubricating 
oil. Copper and iron are particularly 
active in this respect. In service, pro- 
tective coatings that lessen this catalytic 
action are gradually formed over the 
metal surfaces. Because of the normally 
slow rate of formation of these protec- 
tive coatings, however, it is desirable in 
heavy duty service to use an oil con- 
taining an oxidation inhibitor and to 
change crankcase oil frequently during 
the break-in period while the protective 
coating is being formed. 

The introduction of hard-alloy bear- 
ings such as copper-lead, cadmium-sil- 
ver, and cadmium-nickel has done much 
to promote the use of oxidation and cor- 
rosion inhibitors. Low molecular weight 
organic acids, formed by oxidation of 
certain lubricating oil hydrocarbons at 
elevated temperatures, may be soluble 
in the oil. Hence, they will not be re- 
moved by a mechanical oil filter. They 
afe quite corrosive to cadmium-silver 
and cadmium-nickel bearings and selec- 
tively remove the lead from copper-lead 
bearings. Ordinary babbitt bearings are 
not attacked by these acids. 

Detergent oils were originally devel- 
oped to assist in securing better opera- 
tion of high speed diesel engines. In 
these engines, incomplete combustion 
frequently results in the formation of 
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Presented by the Most Capable and Experienced 
Oil Field Tank Service Organizations in the Business 





It was inevitable that top-rank advancements in the precision 
manufacture of Butler-Built Bolted Steel Tanks, Walkways and 
Stairways should bring upon us a demand to make them more 
available. In step with this growing demand and with enlarged, 
line-production facilities, we are especially glad to announce 
the addition of the Crawford Tank and Supply Company as 
distributors to round out a field service organization with 
the experience, personnel and facilities to afford the most de- 
pendable oil field tank service to be found. 


Write, wire or telephone your nearest Butler distributor now for 
your copy of the new Butler Catalog givin complete information 
and picturing many of the finest installations in the country. 


BUTLER MANUFACTURING COMPANY 
Galesburg, Ill. KANSAS CITY 3, MO. Minneapolis 14, Minn. 


SALES OFFICES IN PRINCIPAL CITIES 
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AMERICAN PIPE AND SUPPLY COMPANY 


Denver, Colo. Casper, Wyo. Cut Bank, Mont. 


CRAWFORD TANK AND SUPPLY COMPANY 
Dallas, Houston, Odessa, Corpus Christi, Texas 
Lake Charles, Houma, Shreveport, Lo. 
Great Bend, Kans., Tulsa, Okla. 


HARRY G. MILLER WRAY RICHARDS 


Eldorado, Arkansas Alice, Tex., Longview, Tex., Luling, Tex. 
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excessive amounts of soot as a product 
of incomplete combustion, particularly 
under low speed full throttle operation. 
This soot may be trapped in the piston 
ring grooves along with oxidized oil and 
impair proper ring action operation. 
Further amounts of soot and coke may 
be formed by actual burning of the lu- 
bricating oil film on the cylinder walls 
during the relatively long combusion 
period. 

Several years ago experimental work 
indicated that certain materials could 
be added to the lubricating oil that 
would keep this soot, together with solid 


oxidation products and dirt, in suspen- 
sion and thus prolong piston ring and 
engine life. These materials are usually 
referred to as detergents. They are gen- 
erally metallic soaps or soap-like com- 
pounds. Their function is to form a 
thin film around each individual par- 
ticle of soot or other solid material in 
the oil, preventing the particles from 
joining or coagulating. These soot par- 
ticles, as formed, are almost colloidal in 
size; thus they tend to remain suspended 
in the oil and will be drained from the 
engine when the crankcase oil is drained 
if their coagulation is prevented. They 








WHEN WATER TROUBLES 


GET YOU DOWN 





Call the ELGIN Water Conditioning Man 


THE enormous demands of war, shortage of skilled help and scarcity of 
equipment replacements have piled added worries on already overburdened 


petroleum engineers. 


But here’s one worry you can escape. When water troubles get you down, 
call the Elgin Water Conditioning Man. He’s an expert in handling. water 
problems in your district, and he’s backed by Elgin’s thirty-six years of experi- 
ence in water conditioning, much of it spe- 


cialized in the petroleum field. 


Elgin products and methods cover every 
phase of water conditioning, and Elgin rec- 
ommendations are aimed solely at giving 
the results you want, with top efficiency and 
economy. Worthy of special mention is the 
Elgin Water Filter for salt water disposal 
plants, which delivers uniformly clear wa- 
ter, free from suspended impurities and iron 
oxide; and the improved Elgin ‘“Double- 
Check” Type Zeolite Water Softener, which 
delivers up to 44% more soft water. 

When faced with hard water troubles, 
scale formation, boiler water problems, wet 
steam, corrosion, process steam contamina- 
tion or any of the troubles caused by im- 
properly conditioned water—call the Elgin 
Water Conditioning Man. He can, take these 
worries off your hands, for after all, water 
conditioning is his specialized business. 


WRITE FOR NEW BULLETINS 


ELGIN 





A COMPLETE LINE 


@ Filters for Salt Water Dis- 
posal Plants 

@ Iron Removal Equipment 

@ Boiler Water Treating and 
Purifying Systems 

@ Water Softeners 

@ Oil Removal Filters 

@ Water Treating Chemicals 

e@ Water Testing Equipment 

@ Feedwater Treatment 

@ Deconcentrators 

@ Heat Exchangers 

@ Aerators 

@ Chemical Feeders 


@ Scale and Corrosion 
Inhibitors 


@ Sample Coolers 
© Zeolites 
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166 NORTH GROVE AVENUE, ELGIN., LLLINOTS 
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are not readily removed by ordinary 
waste type filters. 

As the soot, as well as other solid of 
semi-solid products of combustion, re. 
mains suspended in the oil, the color of 
detergent oils may darken rapidly with 
use. This finely divided material, ip 
reasonable concentration, apparently 
does no harm to the engine so long as it 
remains in suspension. Prolonged use of 
crankcase oil, however, may result in 
accumulation of more solid material 
than can be kept in suspension by the 
detergent. When this occurs, the excess 
may settle out and deposit at points of 
low oil velocity, such as behind piston 
rings; or it may be thrown out in the 
drilled passages of the crankshaft by 
centrifugal action. It should be empha- 
sized, therefore, that the use of a deter- 
gent oil does not eliminate the necessity 
for periodic crankcase oil changes. 

Détergent oils were first developed 
for use in engines equipped with con- 
ventional high tin babbitt bearings. As 
these oils came into wider use it was 
found that some of the most successful 
types were highly corrosive to some of 
the newer alloy bearings, particularly 
those of the copper-lead type. Further 
research led to the development of new 
formulas, which included oxidation and 
corrosion inhibitors as well as deter- 
gents, thus producing detergent oils 
suitable for every type of bearing. 

The Caterpillar Tractor Company 
took a leading part in this work and 
developed a series of laboratory and field 
tests designed to evaluate oils for use in 
engines of their manufacture. These 
tests include: 


1. Caterpillar Class 1 test. A 480- 
hr. single cylinder engine test designed 
to determine the piston ring sticking 
and varnish formation tendencies of the 
oil. This is classed as an endurance test. 


2. Caterpillar Class II test. This isa 
short test run with the injector nozzle 
set in such a position that the flame im- 
pinges against the cylinder wall. Hard 
carbon formed by decomposition of the 
lubricating oil on the cylinder wall will 
cause objectionable scratching of the 
aluminum piston, particularly above the 
top piston ring. This is designated as an 
accelerated run-in and high load test, 
and is usually referred to as the “scratch 
test.” 


3. Caterpillar Class III test. This is 
a 120-hr. test run to simulate high at- 
mospheric temperature operating condi- 
tions. The air-intake on this test is main- 
tained at 90° F. The engine used has 
four cylinders, copper-lead bearings in 
two connecting rods, and babbitt bear- 
ings in the remaining two. Bearing cor- 
rosion and engine cleanliness are check- 
ed. This is usually referred to as the “hot 
box test.” 


These tests are required for. evalua- 
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tion of additive-oil combinations 
where field service data is available on 
the additive. Exhaustive field tests are 
required to evaluate oils containing new 
additives. 

Similarly, the General Motors 500- 
hr. endurance test was devised to test 
heavy duty oils for use in the General 
Motors Series 71 diesel engine. The oil 
is run in the engine under full load 
without crankcase oil change for the 
full 500 hr. Cleanliness of the engine 
after test and condition of the copper- 
lead bearings are used in evaluating the 
oils. 

An additional engine test, now wide- 
ly used in the evaluation of the heavy 
duty oils, is the 36-hr. Chevrolet test. 
This test is run in a 1941 Chevrolet en- 
gine with the crankcase oil temperature 
maintained at 280° F. Copper-lead 
bearing inserts are used in two of the 
six connecting rods. The engine is run 
at a speed equivalent to 60 m.p.h. and 
road load—approximately 30 hp. Clean- 
liness of the engine and bearing weight 
loss are measured. 


The five tests mentioned have been 
recognized by the Coordinating Re- 
search Council and have been assigned 
C.R.C. designations. Table 1 shows 
these five tests together with the test 
conditions. 


Although an oil may pass certain of 
the abovementioned engine tests with 
the addition of only a good oxidation in- 
hibitor, it appears necessary to have both 
a good oxidation inhibitor and a good 
detergent to pass all tests. As a matter 
of fact, oils may operate satisfactorily 
in the Caterpillar engine, for example, 
but may not be acceptable for the Gen- 
eral Motors Series 71 diesel engine or 
the Chevrolet engine. Likewise, an oil 
that is satisfactory in the Chevrolet or 
General Motors diesel engines may not 
pass the Caterpillar ring sticking and 
“scratch” tests. 


For this reason there is need for a sin- 
gle laboratory test engine designed with 
sufficient flexibility that conditions du- 
plicating not only the operating con- 
ditions in the above engines, but any 
full scale engines in general, may be 
duplicated in the single engine. The 
Gulf Laboratories have developed a 
small 2-cylinder 90°-V type engine that 
is exceedingly flexible in its operation 
for this type of test work. This or a 
similar engine may eventually be adopt- 
ed as the standard test engine by both 
the oil industry and the engine manu- 
facturers. 


In addition to selection of the proper 
additives, careful consideration must be 
given to the base oil stock of heavy duty 
oils. In the Caterpillar tests base oil 
stocks containing appreciable percent- 
ages of bright stock may form hard 
abrasive carbon that may cause exces- 


sive cutting and scratching of the pis- 
ton and cylinder walls. On the other 
hand some conventionally refined naph- 
thenic oils with their naturally lower 
resistance to oxidation may result in 
excessive engine deposits in the General 
Motors diesel engine and Chevrolet 
tests. Solvent processed naphthenic base 
oils seem to be better suited than con- 
ventionally refined naphthenic oils for 
this work. 

The widest application of these new 
heavy duty detergent type oils is made 
by the U. S. Armed Forces. In an effort 
to simplify the problem of supply to 
the forces in the field a lubricating oil 
specification was devised to describe an 
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oil that would be satisfactory for use in 
the engines of all types of vehicles used 
by the ground forces. As these include 
nearly all types of automotive diesel 
engines, as well as both conventional 
truck and passenger car gasoline en- 
gines and radial aircraft gasoline en- 
gines, it was obvious at the beginning 
that the adoption of one type of oil for 
so many different type engines would be 
a radical departure from former prac- 
tice. Because of the success of deter- 
gent type oils in diesel engines this type 
oil was selected. 

Because of the many difficulties in 
writing a specification that will insure 
satisfactory performance incorporating 
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The AMERICAN line of Heavy Duty Roller Bearings is not limited merely to the 
standard types that have made AMERICANS famous the world over. Special 
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years of Roller Bearing experience, is yours forthe asking. Consult us about 
your special needs as well as for your more usual requirements. 
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REFINING 


only the usually accepted tests such as 
gravity, viscosity, flash, fire, pour, car- 
bon residue, color, etc., it was consid- 
ered necessary to include actual engine 
tests in this specification; therefore, the 
Caterpillar, Chevrolet, and General Mo- 
tors diesel engine tests, as previously de- 

scribed, were included. As it is not prac- 
tical, however, to run these exhaustive 
engine tests on each lot of oil purchased, 
the U. §. Army Ordnance Department 
set up the Ordnance Reviewing Board, 
which passes on the qualifications of 
each brand of oil and issues qualification 
numbers to those meeting all require- 
ments. Thereafter, so long as the make- 
up of the oil is not changed, subsequent 
lots need only to be checked for such 
physical characteristics as viscosity, vis- 
cosity index, pour and flash point. In 
addition, a low temperature stable pour- 
point test is required for the S.A.E. 10. 

Field experience by the army has in- 
dicated a tendency for the lubricating 
oil to foam in certain types of engines. 
To evaluate the foaming tendency of an 
oil, a foam test has recently been in- 
corporated in the army specification oil 
requirements. The Ordnance Reviewing 
Board passes on the resistance to foam- 
ing of qualified oils. The most advanced 
types of detergent oils now incorporate 
an anti-foam agent in their formulas. 

To further simplify the supply prob- 
lem, the army has limited its require- 
ments to three S.A.E. grades, namely, 
S.A.E. 10, 30, and 50. For commercial 
use §.A.E. 20 and 40 grades can be ob- 
tained in some brands when desired, but 
army experience is apparently proving 
that three grades should be sufficient in 
our postwar requirements. 

Although detergent oils appear to 
have properties that suggest their adop- 
tion for heavy duty work in many 
fields, it is desirable to consider carefully 


each particular application before mak- 
ing a change to these oils after equip- 
ment has been operating on a straight 
mineral oil. Experience has indicated 
that detergent oils not only help to keep 
a clean engine clean, but may have a 
definite washing action in the interior 
of the motor. These oils, when installed 
in a dirty engine, may carry deposits 
from a place in which they do little or 
no harm to a place such as the oil screen 
where they may cause trouble. 

When installing detergent oils in any 
but a new, or newly reconditioned en- 
gine, the engine should be thoroughly 
flushed and the oil filter cartridge re- 
newed before installing the detergents, 
to remove as much of the accumulated 
dirt as possible. Crankcases should be 
drained at least twice at 500-mile in- 
tervals and then at a 750-mile interval 
before going to the regular drain 
periods. Where engine oil drains are on 
a time basis, the first two drains should 
be at not more than 25-hr. intervals. 
After this, two drains should be made 
at not more than 50-hr. intervals, after 
which it may be satisfactory to extend 
the drain intervals. These suggestions 
are based on average operating condi- 
tions and may be varied somewhat de- 
pending on such factors as the condi- 
tion of the engine, type of service, and 
potency of the detergent. 

As previously outlined, it is possible 
for the detergent material to become ex- 
hausted in service. This is also true of 
oxidation inhibitors. When detergents 
or oxidation inhibitors have been ex- 
hausted, the lubricant becomes just a 
dirty crankcase oil. That is why it is 
highly desirable to establish a regular 
crankcase oil drain period on a mileage 
or on an engine hour basis, whichever is 
more convenient. 

The use of detergent oils complicates 








the problem of filtering the oil as has 
already been indicated. As the particle, 
of soot are practically of non-filterable 
size, only the larger particles of dirt 
will normally be removed in the cop. 

ventional waste type filter. Actually , 
new charge of detergent oil may remove 
dirt from a dirty filter cartridge return. 
ing it to the oil. It is, therefore, im. 
portant to renew the filter cartridge at 
least as often as the oil is changed. 

Oil filters may remove some of the 
detergent from the oil; however, the 
benefits to be derived from a good filter 
makes its use desirable. The removal of 
a small percentage of the detergent 
should not be considered too objection. 
able unless sufficient to seriously impair 
the special ability of the detergent oil 
to maintain a relatively clean engine 
and keep piston rings free under heavy 
duty operation. 

Ordinary earth type filters can be 
expected to remove detergents much 
more rapidly than do bag or waste type 
filters. For this reason earth type filters 
are not generally recommended for use 
with detergent oils. Some manufactur- 
ers of earth type filters now market 
special cartridges for use with detergent 
oils. 

Although these oils for the most 
part have been used principally in gaso- 
line and diesel engines up to 250 hp,, 
their use in larger engines such as for 
railroad service is being considered. 





The navy permits the use of deter 
gents in engine oils that are approved 
for use in submarine diesel engine sery- 
ice. Recently some work has been done 
to determine the suitability of these 
oils for commercial aircraft engines. 
Undoubtedly the future will see the 
use of detergent-type oils extended even 
further. 


:*+-——— 











Hie designation ». R. C. L-1-243 


Engine builder's designation 


‘ = Ys 


No. of eyindes | Single ¢ eylinder 


Purpose ree 
Engine speed | 1000 r.p.m. 
Load (b. hp.) 19.8 
Crankcase oil temperature | 145-150°F. 
Jacket water outlet 175-180°F. 
| — =_ —_— — 
Oil consumption 
Connecting rod bearings ‘|t Babbitt 
Length of test | 480 hr 
Oil change interval | 110 hr 


Special conditions 








r C raterpillar No. 1 des 


"Single cy finder 


Ring sticking and endurance 


| 900 r-p.m. 


TABLE | 


>. R. C. L-2-243 


| Caterpillar ‘No. 3 class 


ac Cc ate erpillar No. | 2 2 class 





C. R. C. L-3-243 = 


Chevrolet 26-hr. test 





R. C. L-4-243 


C. R. C. L-5-243 
G. M. Series 71 diesel 











Four ey’ linder 


“Oil stability ond bearing 
corrosion test (hot box 
test) 


Accelerated run-in and high 
load test (scratch test) 


Power output at definite | 
fuel rate 60 cc.—90 ce./ | 37 
min. Approx. 15 b. hp. 


135-145°F. 





20°F. . 
170-180°F. 200°F 
135-145 on SAE 10 ‘ 


} 3150 rpm. 


Six cylinder 


Oxidation stability and cop 





Dc - nn A 
| 30 27 per cylinder 
280°F. as 0F. ——- 
200°F. 180°F 


8. A.E 30 and 50 oils 





3, 4, or 6 cylinder 





per lead bearing corrosion 500-hr endurance test 





0.07 to 0.12 qt. per hr. Max. 0.07 Ib. per br. per 














8.A.E. 10 and 10W oils cylinder 
0.08 to 0.15 qt. per hr. 
| Babbitt - ~ | 2 babbitt ‘and 2 co copper + lead Babbitt—2 copper lead an “Copper lead i 
| 3teste—3% hr.each _—*| ‘120 hr. 36 br. 500 hr. a 
| After each test | None None : | None — 





Air inlet 90°F. Oil pressure 
—30 lb. per sq. in. . Special 
pre tion ch 
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,.. and in the future all pumps manufactured by 
Fluid Packed Pump Company will be known by this name 


_ 


ROM the names submitted the judges selected 
OILMASTER as the one best expressing the 
marked advantages and superior qualities of our 
pumps. Consequently our various pumps are now 


_ designated as... 


Improved Insert—the most versatile 
hard metal pump available. 


Groove Seal—today’s outstanding 
pump value. 

3 Tube Fluid Packed—an all purpose 
imp adapted for troublesome wells. 


THE GRAND PRIZE WINNER! 


The $1000 War Bond for his name of “Oilmaster” Pumps 
T. W. Bell, Production Engineer, Texas Company, Taft, California 


THE WINNERS OF THE FIVE $50 WAR BONDS 


Harry Manes, Supt. Prod. George H. Hytchings, Field Supt. 
Root-Rhodes Oil Company Annand-Hutchings Company 
Eastland, Texas Cut Bank, Montana 
barvin A. Remke, Sr. Petroleum Engineer J. P. Crawford 
The Carter Oil Company Producers & Refiners, Inc. 
St. Elmo, Illinois Oklahoma City 4, Oklahoma 

G. R. Lucie-Smith, Trinidad Leaseholds Limited, Artificial Lift and Equipt. Engineer 

Forest Reserve, Trinidad, British West Indies ; 
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Toluene—Another of the Refiners 
Contributions to the War 


x California refineries’ output of 





HE vast expansion of California’s 

refining capacity for the manufac- 
ture of 100-octane gasoline, toluene, 
synthetic rubber, and other war prod- 
ucts has been quietly going on since the 
United States went to war. Some of the 
plants have been in full operation for 
considerably more than a year and the 
completion of the entire expansion pro- 
gram is expected within the next few 
months. 

Information on the progress of con- 
struction and operation has naturally 
been withheld but censorship on gen- 
eralized description of refining processes 
has now been raised. Although attention 
has been focused on 100-octane aviation 
fuel because of its use in highly dra- 
matic operations and on synthetic rub- 
ber because its availability touches the 
lives of nearly everyone of us, other 
vitally important petroleum products 
have to be supplied by the refining in- 
dustry. Among these is synthetic to- 
luene that is a basic ingredient of TNT, 
the high explosive so widely used in war- 


Below, 8-column feed prefractionation 
and solvent extraction units; right, 
close-up of dehydrogenation reactor 

furnaces at toluene plant. 





TNT ingredient exceeds estimates 


fare, providing the devastating effect of 
the “‘block-busters” that are being used 
extensively in aerial bombardment. 


Toluene has generally been consid- 
ered as a coal tar derivative but several 
years ago research work was begun by 
Shell Oil Company, Inc., to develop a 
process for producing toluene from pe- 
troleum. That was the beginning of the 
Shell toluene recovery process, which is 
now widely licensed in America and 
which is said to be the source of more 
than one-half the nation’s toluene pro- 
duction. Development of a highly tech- 
nical process for synthesizing toluene 
from petroleum followed research and 
this one company’s plants alone are now 
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producing more toluene than was pro- 
duced in the entire United States prior 
to the war. 


The demand for toluene after the 
outbreak of hostilities naturally became 
acute and Shell proceeded to build its 
first toluene plant in the west at the 
company’s Wilmington, California, re. 
finery. This plant was completed at a 
cost of $4,800,000 without recourse to 
government funds, and by December 
1942, one year after Pearl Harbor, the 
first nitration grade, or high purity, to- 
luene was produced. Production subse- 
quent to that time has exceeded ad- 
vanced estimates and this one plant is 
producing sufficient toluene per day to 


fill 700 of the largest ‘‘block-busters.” 

Almost no waste products result 
from the operation of the plant because 
it has been designed to produce a maxt- 
mum quantity of toluene from the 
crude oil without unnecessary sacrifice 
in other products. Since being put on 
production the entire output has been 


supplied to the U. S. Army Ordnance. 
te te  —— 
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Pure and Fresh 
from Underground 
Fountains 


Thirsty work—plowing across blazing 
desert—slogging through murky jungle 
—crouching in the rubble of blasted 
towns. 


Wherever they are, our soldiers get 
plenty of fresh water to drink. When it 
isn’t in sight or when what’s in sight 
may not be safe—you’ve got to drill for 
it, deep underground. 


With the Army on the move, main- 
taining an ample water supply, some- 
times under fire, means drilling fast, 
whipping away to another sector, drill- 
ing again. A tough problem in equip- 
ment, that! But it’s been licked—rubber 
helped. 

The George E. Failing Supply Com- 
pany of Enid, Oklahoma, in conjunction 
with the U.S. Army Corps of Engineers, 
designed the needed high-speed, port- 
able drilling rig. Working with them, 
United States Rubber Company pro- 
vided various types of special hose— 
rugged enough for this rough, tough 
service but extra lightweight to keep 
pounds at a minimum. 





HOSE ON THIS PORTABLE RIG: includes AUTOMATIC IN ACTION—U.S. Matchless THE LABELLED LINE—Shaft diameters... 

rotary, mud suction, water, hydraulic, Packing sets for swivels reduce friction stuffing box depths have been checked 

and oil. Other U.S. Rubber products are to the minimum. Molded to accurate inadvance for you by “U.S.” Engineers. 

valves, pistons, packings. size, sets have special top and bottom The label clearly identifies the packing 
rings for square or bevel seatings. set for your individual job. 


Listen to the Philharmonic-Symphony program over the CBS network Sunday afternoon, 3:00 to 
4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE, ROCKEFELLER CENTER, NEW YORK 20,N. Y. - In Canada: DOMINION RUBBER CO., LTD. 
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The Drowning and Revival of Gas Wells 


by Ss Me Yuster The Pennsylvania State College 
>) and 
K A Sonney, Uni 


ted Natural Gas Company 


Action of Treating Liquids 

The question naturally arises at this 
point regarding what is the mechanism 
of the action that brings back the rate 
of flow in a drowned sand. On the basis 
of Raoult’s law, the vapor pressure of 
water in an ideal solution is decreased by 
the presence of a second liquid. Accord- 
ing to Raoult’s law: 
p= Px 
where p is the partial vapor pressure of 
the particular component above the sur- 
face of the liquid mixture; P is the va- 
por pressure of the pure substance at 
the given temperature, and x is the 
mole fraction of the component in the 
mixture. 

As x is always less than one in a mix- 
ture, p is less than P and the partial 
vapor pressure of a component in an 
ideal mixture is less than in the pure 
state at the same temperature. 

The vapor pressure of a mixture can 
be greater, however, than the vapor 
pressure of one of its components in 
the pure state. Fig. 12 shows the vapor 
pressure of acetone-water mixtures and 
the partial vapor pressure of water for 
comparison. These curves were con- 
structed from data taken from the In- 
ternational Critical Tables. 

As a mixture of acetone and water 
evaporates the most volatile constituent, 
which is acetone in this case, passes off 
in the greatest proportion. The vapor 
pressure of the mixture should, there- 
fore, decrease as the process of vapori- 
zation proceeds. This will tend to slow 
down the rate of liquid removal. This 
change in vapor pressure with composi- 
tion is shown in Fig. 12. In the case of 
acetone-water mixtures, the partial 
pressure of the water is slightly greater 
than that of pure water at the same 
temperature, due to the departure of 
the mixture from ideal behavior. This 
is advantageous for it aids in the re- 
moval of the water from the producing 
formation. 

It is the increase in vapor pressure 
of the mixture over that of the pure 
water that seems to be the important 
fact in the unplugging process. The gas, 
in penetrating such a mixture con- 
tained in the pores of a sand, creates a 
surface from which evaporation can 
take place. If the evaporation is rapid, 
the size and number of channels avail- 
able for gas conduction will be in- 
creased; this in turn increases the rate 
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PART 2 (Concluded) 


of gas flow for a given pressure gradient. 
The increase in flow means that there 
is more gas available to carry off the 
liquid in the sand. The process is in 
effect self-accelerating. 

It should be kept in mind that sur- 
face tension does play a small part in 
the process because the penetration of 
the gas into capillaries is controlled by 
it. Equation 3 gives this pressure of 
penetration, which is directly propor- 
tional to the surface tension. The 
greater the surface tension the greater 
the pressure necessary for penetration. 
The lower the surface tension, the 
greater the number of capillaries pene- 
trated for a given pressure, as it will 
bring some of the smaller radii into 
action. It is fortunate that the higher 
vapor pressure liquids that are miscible 
with water also lower its surface ten- 
sion. : 


Results 


Although these results on the revival 
of drowned gas wells appear quite 
promising from a laboratory stand- 
point, great caution should be used in 
applying the knowledge in the field. 
Sand conditions may be very complex, 
involving a heterogeneous permeability 
profile and horizontal variations in per- 
meability. The size of the laboratory 
sand bed is extremely small as com- 
pared with that existing in the field and 
it is difficult to translate the small scale 
experiments directly to the field. In ap- 


Fig. 12. Vapor pressure of acetone- 
water mixtures 
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plying this knowledge it would be well 
to estimate, for example, the quantity 
of water that has penetrated the sand 
body and how far in it has gone. Such 
information will be a guide for the 
treating process. 

It should be remembered that the 
treating liquid must mix with the water 
in the sand and in order to do this it 
must penetrate. If the liquid does not 
penetrate the formation easily it will be 
necessary to force it in with a gas 
pressure supplied by a compressor or a 
high pressure gas line. It is also more 
effective if it is forced in for some dis- 
tance. 


Future Work 


No laboratory water coning experi- 
ments were tried for the removal of a 
water cone, but the liquids discussed 
in this article may have some applica- 
tion to that problem. This refers to an 
abnormal cone formed during uncon- 
trolled flow and not to the cone that 
seems to be a necessary evil accompany- 
ing normal gas or oil production in a 
reservoir with a gravity segregation of 
water and hydrocarbon fluid. 

Other treating fluids should be tried 
in this work. The possibility of using 
dimethyl] ether suggests itself because of 
its high solubility in water and high 
vapor pressure. Such mixed ethers as 
methyl-ethyl, methyl-propyl, methyl- 
isopropyl, and others may show certain 
properties that would be advantageous 
in the unplugging action. 

Although acetone was the most satis- 
factory single compound used, the addi- 
tion of 10 per cent of diethyl ether to 
it improved its unplugging action toa 
marked extent. This composition was 
used because it is fairly close to the safe 
maximum ether tolerance of a water 
and alcohol mixture, miscible with 
water in all proportions, and would not, 
therefore, result in the separation of two 
phases as the mixture penetrated the 
sand. It was felt that separation into 
phases upon dilution with water would 
not only prevent the treating liquids 
from being used to their maximum ad- 
vantage but in addition a liquid-liquid 
Jamin action would be superimposed on 
an already complicated picture. If phase 
separation is prevented by the proper 
blending binary or even trinary mix- 
tures might be used to advantage. 

Even though treatment with a solu- 
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Ground Crew 


Next time you see a bomber overhead—stop and think for a minute of 
what it took to put it up there. 

Think of the aluminum that sheathes its sleek lines . . . aluminum from a 
plant that was only a blueprint yesterday. Think of the propellers and the 
engines that drive it . . . propellers and engines from factories that were 
only corn fields the summer before. And think of the men who fly it and 
fight it . . . men schooled at air fields and training stations which were 
created virtually overnight. 

All of these facilities and more were required to put that bomber up there 
... and all of them were provided by a vast ground crew that numbers its 
men and machines in the millions—America’s Construction Industry. 

Here, again, is a job that called for the best in every man and every piece 
of equipment . . . a job that required power of proven stamina, economy and 
dependability . . . a job that demanded nothing less than Cummins Diesel 

e Power. CumMiNns ENGINE Company, Columbus, Indiana. 


This is the sixth and last in a series of advertisements depicting the war-time role of Cummins Diesel 


ms sh *¥ bh ei Power in the nation’s basic industries. In the construction field, Cummins Dependable Diesels are used 
‘" S eee to power all types of heavy-duty dirt moving and material handling machinery—trucks, shovels, draglines, 
= ee tractors, compressors and many other kinds of equipment. The giant 60-yard Tournapull illustrated here 


is powered by a pair of 200 hp. (Supercharged) Cummins Diesels. 
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INCE 1916... PIONEER OF PRO 
THROUGH HIGH SPEED DIESELS 
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tion of a wetting agent showed only 
slight benefit, further studies should be 
made in which other surface modifying 
chemicals are used either alone or in 
conjunction with volatile water-misci- 
ble fluids already mentioned. The ideal 
treating fluid is one that forms a high 
vapor pressure and low surface tension 
mixture with water and one that is. 
low in cost. Substances satisfying these 
conditions should be effective. 


Conclusions 


1. It appears that Jamin action is almost 
wholly responsible for the plugging action 
of water on gas sands. 

2. This Jamin action may be overcome 
by the addition of certain liquids to the 
water in the sand. 

3. The important function achieved by 
the action of these liquids is to increase the 
vapor pressure of the solution in the sand. 
Therefore, the more volatile the liquid the 
better, if it is sufficiently soluble in water. 

4. From an economic standpoint acetone 
appears to be the most satisfactory liquid 
with the possibility of adding 10 per cent 
of ethyl ether to it for further improve- 
ment. 

5. The lower the permeability of the 
sand the greater the gas pressure gradients 
or the greater the number of injections of 
the treating liquid necessary for unplug- 
ging. 

6. The treating liquids are usable even 
when the well has been drowned with con- 
nate water. 


Safe Drowning of Gas Wells 


In some cases it may be necessary to 


How ROCKFORD 


Provides Maximum Driving Area 





The Pressure Plates in ROCKFORD Over Center CLUTCHES have 
accurately flat-ground surfaces, for maximum contact with the facing 

Special alloy iron is used to withstand shock and heat 
Provision is made for multiple driving, from the back plate. 
Have hardened steel bearing inserts, where the roller cams operate. 
It will pay you to include these and other ROCKFORD features in 


material. 
strains. 


your future power transmission designs. 


SEND FOR THESE HANDY BULLETINS 
ON POWER TRANSMISSION CONTROL 
Give capacities, dimensions and 


Contain applica- 
ex- 


specifications. 





competitive advantages. 


Rockford Drilling Machine Division (23 7cicr 
1303 Eighteenth Ave., Rockford, Illinois, U.S.A. Vv v 
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clusive Rockford features are being 
used to help give new products 
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Fig. 13. eee of apparatus 
for drowning tests 


drown a gas well but it is desirable to 
do so under controlled conditions that 
will enable the operator to bring it back 
to normal production at will. This 
would be advantageous in bringing a 
wild well under control or when special 
treatment is necessary on an already 
completed well. One of the first 


thoughts would be the use of a mixture 


of water and one of the liquids (such 
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as acetone) mentioned before. Al. 
though such a mixture is infinitely bet. 
ter than water alone there are still better 
ones available. The vapor pressure of 
these mixtures is limited by the vapor 
pressure of the liquid added to the 
water. As there is usually no water in 
the producing sand of the well to be 
“killed” the drowning liquid need not 
be miscible with water in all propor- 
tions. About the only condition neces- 
sary is that it has a higher vapor pres- 
sure. Natural gasoline is such a liquid. 

The principle of killing a well is de- 
pendent upon applying a column of 
liquid in the well that exerts a pressure 
at least equal to the formation pressure, 
Natural gasoline might be used for the 
purpose under certain limited condi- 
tions if the formation pressure is rela- 
tively low. If the bottom hole pressure 
in the well is greater than the head of 
gasoline in it, it will not be possible to 
kill the well with this liquid. If a vola- 
tile liquid having a density equal to, or 
greater than, that of water could be 
used, it would be highly advantageous. 
Examples of liquids of this type are the 
chlorinated hydrocarbons such as car- 
bon tetrachloride (sp. gr. 1.595), or 
mixtures of hydrocarbons such as nat- 
ural gasoline and carbon tetrachloride 
in the proper proportions. Such mix- 
tures can be adjusted to any density 
within the range of the components. 


A TURBINE © HI-LIFT * HYDRO-FOIL 
PEERLESS PUMP DIVISION, Food Machinery Corp. 
301 W. Ave 26, Los Angeles 31, California 
OTHER FACTORIES: San Jose 5, and Fresno 16, California 
1250 W. Camden Ave., S.W., Canton 6, Ohio 
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Fuacu STEP in the sequence 


of operations in the completion of a 
well is so closely related to the other 
steps that the changing of a single 
piece of equipment usually requires the 
re-planning of the entire method of 


operation. 


* Gray Tool Company’s engineering service includes the planning for the use of various 
combinations of equipment, before work is started. We have in our files complete sequence 
drawings illustrating thousands of combinations. Take advantage of our experience with 
over 11,000 successful completions. 









TOOL COMPANY 
HOUSTON 


West Coast Distributor: WAGNER-MOREHOUSE, INC., Los Angeles, Export Representative: GUY E. DANIELS, 30 Rockefeller Plaza, New York City 
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LEAKY VALVES 





DON’T HELP PRODUCTION.. 
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The time necessary to maintain a care- 
ful check on valves .. . to see that they 
are kept tight and in good working 
order ...is time well spent. Valves are 
tremendously important links in any 
production schedule. 


Valve leakage of steam, water and air 
is not only costly in itself . . . it slows 
down production and can, if neglected, 
lead to serious delays and the loss of 
valuable time. 


Lunkenheimer Valves, of whatever 
type, with their simplicity of design and 
built-in lasting qualities, are good in- 
surance against production delays due 
to valve failure. They are helping many 
a maintenance crew do a better job. 
A Lunkenheimer distributor is near you to 
assist you with your maintenance and oper- 


ating problems. His facilities and experience 
are at your call. 


ESTABLISHED 1862 


THE LUNKENHEIMER Co. 


—~w QUALITY’ 
CINCINNATI 14, OHIO. U.S.A. 


NEW YORK 13. CHICAGO 6 
BOSTON 10 PHILADELPHIA 7 


EXPORT DEPT. 318.322 HUDSON ST. NEW YORK 13, N, Y. 





Fig. 123 
“N-M-D” Globe 
(Non-Metallic Disc} 





“LUNKENHEIMER VALVES 
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Although the mixture alone can be 
used for killing a well, it may be too 
expensive to fill the well bore with it. 
If some sort of packer arrangement 
with very small tubing to the surface 
could be set in the well, the head of 
liquid could be obtained without ex- 
cessive quantities of liquid being neces- 
sary. It is possible, however, to use a 
relatively small quantity of the volatile 
water-immiscible liquid along with a 
large quantity of water. If the volatile 
liquid mixture is adjusted to a density 
greater than that of water, it may be 
poured or lubricated into the well in 
such quantities as to wet the sand and 
extend up into the well for some con- 
venient distance. If water is poured into 
the well after it, the water, being the 
lightest of the two liquids, will float on 
the volatile liquid. Sufficient water is 
then added to kill the well. 

There will be some tendency for the 
volatile liquid to penetrate the forma- 





tion and if the proper precautions are 
not taken, the water will finally enter 
the sand, a condition that must be 
avoided. In order to eliminate this dan- 
ger. more volatile treating liquid might 
be poured on top of the water and, 
being heavier than it, will go to the 
bottom of the well and prevent the 
water-hydrocarbon liquid interface 
from touching the sand. The rate of 
adding this liquid should be determined 
by the rate at which the well takes 
liquid during the shutdown and the 
rate at which the added hydrocarbon 
liquid falls through the water column. 
After the conditioning of the well has 
been completed, the water can be re- 
moved and the volatile liquid will be 
evaporated by the gas in the formation. 


Experimental Method 


The apparatus shown schematically in 
Fig. 13 was used to test the possibilities 
of the theory just discussed. A core held 
in the usual coreholder was placed in a 
pressure pot that rested on a tripod. A 
long glass tube was inserted into a 
stopper and placed into the outlet end 
of the coreholder. This acted as well 
tubing. Dry compressed air was used 
as the gas and injected into the pressure 
pot so that it flowed radially through 
the core and out the well tubing. Liquids 
were poured into the glass tubing until 
the flow of gas ceased, and as the level 
decreased due to penctration in the sand, 
sufficient liquid was added to maintain 
a safe head and prevent blowouts. 

After the laboratory “well” had been 
dead for some time, the head was low- 
ered by removing some of the liquid, 
thereby permitting gas flow from the 
well to be resumed. Observations were 
then made to determine if the original 
rate of production could be regained. 
In every case the return to normal pro- 





duction was extremely rapid and no dif- 
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ficulty whatsoever was encountered in 
removing all the treating liquid. The 
well could be kept killed for any desired 
length of time. In the experiments in 
which water was used with the hydro- 
carbon liquid, the treating liquid was 
poured into the tube until a sufficient 
quantity had been injected to keep the 
sand face covered with it. Water was 
then poured in until all gas flow had 
ceased. As the fluid level declined, a car- 
bon tetrachloride-natural gasoline mix- 
ture was added in sufficient quantities 
to maintain the liquid level up to the 
point where no gas flowed from the 
sand. It was not possible to carry out 
any extended experiments on this par- 
ticular phase of the work due to the 
small size of equipment. 

Calculations of the rate at which the 
treating liquid will fall through the 
water column may be attempted by 
means of Stoke’s Law as follows: 
~ 2g a° (d, ami d,) 

ce ee 
where V is the velocity of fall in centi- 
meters per second of sphere having a 
radius of a centimeters and a density of 
d, (gms. per cm.*) in fluid of density d, 
and having a viscosity of Z poises; g is 
the acceleration of gravity (980.6). 


V 


For the particular conditions used in 
this work d,=1.135, d,=1.0, and Z= 
0.01. Then V=0.155 a? in which V is 
now given in the velocity of fall in ft. 
per sec. and a the radius in centimeters. 
A sphere of the treating liquid having 
a radius of 1 cm. will fall through the 
water column in the well at a rate of 
0.155 ft. per sec. and having a radius 
of 2 cm. will fall four times as fast. 


It can be seen that this rate may be 
too slow for deep wells or where the 
sand may take the treating fluid at a 
fairly rapid rate. Under such circum- 
stances it might be well to inject the 
treating fluid into the bottom of the 
well through macaroni tubing. 


From the results of these experi- 
ments it would seem that it should be 
possible under specialized conditions to 
kill a well by the methods just dis- 
cussed. With extremely high pressures 
in a wild well it is doubtful whether 
these methods can be adapted. 
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be After time-tested, quality Fel-Pro Gaskets, Packings 
and other Sealing Materials are installed, there’s no escape for 


wasteful, trouble-making “little 
1M SKIPPIN— 
WHEN FEL-PRO 
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improved Fel-Pro products. SY 


Send today for FREE Fel-Pro Folder «, ( N 
containing 36 actual samples of & ( 
sealing materials, applications, /¢ V5 
engineering data, etc. 4S Ry. Sia 
ed fF 


Felt Products Mfg. Co. / 
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1535 Carroll Ave., Chicago 7, Ill. 
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Pipe clogged by 


scale to HALF 
its efficiency 


HAERING 
GLUCOSATES 


REMOVE THIS SCALE 
AND MAINTAIN FULL 
CAPACITY FLOW ... 





Scaled pipes cost money. 

Scale prevention pays dividends. 
We will send you any of our technical 
publications. Better yet, a Haering Field 
Engineer will survey your plant and sub- 
mit the story and the answer in writing. 





D.W. HAERING & CO. Inc. 
Chicago 6, Ill. 
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NEW LIFE FOR OLD PIPE 
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ITH war-scarce steel . . . even for 
V V urgent need... old lines must be 
taken up, salvaged and re-located to serve 
the war’s demand. Now, re-located, com- 
pletely reconditioned and protected with 
Barrett Coal-Tar Enamels, the pipe shown 
above has been given a new lease on life, 
is ready for long years of service. 

Each year, more and more engineers 
depend on Barrett Coal-Tar Enamels to 
protect the vital oil and gas arteries that 
span the continent over mountains and 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
: 40 Rector Street, New York 6, N. Y. 


2800 So. Sacramento Ave. 
Chicago 23, Ill. 


-*& 





Cities Service Gas Company. Coal-Tar Enamels. 















plains, through forests and swamp lands. 
Barrett Coal-Tar Enamels now protect 
more than fifty thousand miles of America’s 
pipeline systems. 

Barrett Enamels not only answer the 
need for superior resistance to corrosion from 
soil acids and alkalis, and 
from electrolysis, but 
also meet requirements 
for speedy applica- 
tion, in all weathers —at 
the lowest possible cost. 


COAL-TAR 
ENAMEL 





Birmingham 
Alabama 


FIELD SERVICE—Our Pipeline Service Department and staff of Field Service men are 
equipped to provide both technical and on-the-job assistance in the use of Barrett Enamel. 
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Concepts and Methods of 
Cathodic Protection 


HE step by step procedure m solv- 
ing the problem introduced at the 
conclusion of the last installment of 
this article may be outlined as follows: 
(1) Of the feasible locations of A, 
for example along line C—Z, one must 
be chosen for which the drainage re- 
quirements of B area minimum. — 

(2) With the anode suitably located 
current requirements for polarization of 
the protected line are determined in the 
corrosive area. 

(3) The distribution of anode cur- 
rent in the foreign structure is deter- 
mined, with B open. Data is examined 
to find the region of densest current 
discharge due to the anode current. 

(4) Terminals 2 are set up, installing 
a permanent ground stake as the posi- 
tive terminal. (We use one terminal to 
illustrate, where several are advisable 
in the field). The values of R,,, and 
R,, gp are measured. 

‘Data (3) and (4) are to determine 
the resistance of the bond that will 
carry enough current to cancel out the 
discharge in the most exposed region of 
the foreign structure. (Of course, if 
the foreign structure is to receive some 
cathodic protection, the current density 
required must be related to the bond 
current and the coupling to the anode, 
so that sufficient drainage is obtained to 
achieve the desired result. ) 

(5) With the anode circuit open, 
the distribution of bond current in the 
protected line is measured by introduc- 
ing the test current at B. 

The point on the protected structure 
at which bond current is lost at the 
highest rate is determined by examina- 
tion of the data of (5), and a perma- 
nent ground stake installed to form, 
with the line, terminal pair 3. The value 
of the coupling resistances R,,, and 
R,,.p are measured. 

_The ground stake at terminal 3 is 
usually placed over the line or reason- 
ably close to it. So long as the same 
stake is used for all readings at 3, the 
data will be consistent. A permanent 
stake is used so that a check can be 
made later if needed. (Actually several 
terminals would be set up in this region 
so that more than one check can be ob- 
tained. ) 

Data (5) are to determine and ac- 
count for the reduction in cathodic 
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PART 3 (Concluded) 


by A M | 


Susquehanna Pipe Line Company 


protection by the bond current on the 
protected structure. 

(6) With the design and installation 
complete, both lines should be examined 
at several points to determine the effec- 
tiveness of the design. 

It is clear, from a practical view- 
point, that some of the above steps can 
be combined to save time in the field 
work. The steps are arranged better to 
illustrate the logic of the procedure than 
the practice. For instance, when the 
current supply generator is set up at 
the anode location one would naturally 
obtain all the data pertaining to this 
current flow without moving the gener- 
ator. This is also true at the current set- 
up for the crossing. 

Also, it is evident that if the foreign 
line is to receive some cathodic protec- 
tion, the bond current will be increased 
enough so that it more than overcomes 
the discharge due to the anode current. 
In this case polarization data may be 
needed on the foreign line as a function 
of the bond current. 

Let us follow the outline above and 
detail the steps: 

(1) If the anode A is very remote 
from the crossing C on a line such as 
CZ in Fig. 3, our line will be negative 
to the foreign line and the latter will 
probably discharge current at the cross- 
ing. If the anode A is brought quite 
close to the crossing C, it will raise the 
potential of the earth so as to cause the 


P 615.635.4 


foreign line to pick up current at the 
crossing. These conditions are illus- 
trated by Figs. 4 and 5, respectively. 

It is apparent that the anode can be 
located somewhere between the ex- 
tremes so that there will be neither dis- 
charge nor pick-up at the crossing. The 
conditions at the crossing, however, are 
not the whole story. 

Referring to the above illustrations in 
each figure are located the current 
maxima at points M and N. The amount 
of current discharged in Fig. 4 is the 
algebraic difference of the currents at 
M and N, and the discharge area lies 
between them, In Fig. 5 the algebraic 
difference of the maxima at M and N is 
the current pick-up, which is perforce 
equal to the current loss due to the 
anode. Here the discharge area lies out- 
side the region between M and N. The 
optimum location of the anode A is that 
one for which the difference of the 
maxima M and N is a minimum. In 
practice it is better to compromise on 
the side of the distribution of Fig. 4 
than otherwise. This is true because the 
discharge area is then near the bond 
where the distribution of bond current 
is most favorable to remedy the dis- 
charge. 

In the preliminary examination it is 
fastest just to locate the points M and N 
to determine the maximum ampere- 
hour losses due to the anode current. 

(Continued on Page 222) 
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this Underoround / 


HEN the history of this war is written, a star- 

studded chapter belongs to the heroes and 
heroines who carry on the “underground” activities 
in Europe’s occupied countries. 


Daily, they face death or Gestapo torture. Yet, daily, 
their work goes on—hampering the enemy in every 
possible way—helping to bring Victory closer. 


Less heroic, but nevertheless effective in contributing 
to the final Axis downfall, is an American “under- 
ground” right here at home. It operates day and night 
to supply our armed forces and essential industries 
with fuel and lubrication vital to the progress of the war. 


It is an “underground” of steel line pipe—a network of 
steel arteries covering vast sections of the country. 
Much of it was laid years ago by far-seeing leaders of 
the petroleum industry, and— 


MORE THAN 30,000 MILES OF IT 
IS REPUBLIC ELECTRIC WELD LINE PIPE 


Ever alert to the needs of industry, Republic Steel long 
ago foresaw the advantages consistently obtainable in 
tubular goods ONLY through electric resistance welding. 


Republic already had the pioneer process—which had 
been developed by one of its manufacturing divisions. 
By adapting this method to the manufacture of oil 
country goods, Republic produced its first electric 
weld line pipe more than 15 years ago. 


This new product met every test required of line pipe. 
When the industry began to install it in 1929, its 


economy in installation was quickly apparent. Since 
then MORE THAN 30,000 MILES HAVE BEEN IN- 
STALLED—and each succeeding year brings the 
addition of new records for safety and dependability. 


Today, Republic Electric Weld Line Pipe is operating 
successfully at pressures several hundred pounds 
above those for which it was made—passing the most 
severe test of all, in line service. 


Companion products—made by the same time-proved 
process —have set records, too! Some 50,000,000 
feet of Republic Electric Weld Casing and Tubing 
have demonstrated their reliability. And more than 
120,000,000 feet of Electrunite Boiler and Heat 
Exchanger Tubes made by Republic’s Steel and Tubes 
Division have been placed in service. 


Today, improvements in the process, more rigid con- 
trol at every step and HOURLY 
tests insure as close to 100% suc- 
cessful performance as human in- 
genuity and accuracy can produce. 


Write for a copy of ‘““The Pipe of 
Progress’’. You'll find its pictorial 
description of the Republic proc- 





ess most interesting. 


REPUBLIC STEEL CORPORATION 


General Offices: Cleveland 1, Ohio 
Berger Manufacturing Division ° Culvert Division 
Niles Steel Products Division . Steel and Tubes Division 
Union Drawn Steel Division Truscon Steel Company 
e e Export Department: Chrysler Building, New York 17, New York « « 


"LINE-TESTED” ELECTRIC WELD LINE PIPE 
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(Continued from Page 219) 

This can be quickly done in view of the 
following: At the points M and N the 
line current is maximum, and hence 
there is no pick-up nor discharge of any 
part of the anode current. For this rea- 
son the coupling resistance to earth for 
anode current is zero. Thus in Fig. 5, 
for example, at the point N no change 
in earth potential is observed when 
varying the anode current. In the posi- 
tive direction from N along the line, 
R.,, , becomes negative in proportion to 
the slope of the curve, and in the nega- 
tive direction from N it becomes posi- 
tive. Thus the current maxima can be 
quickly located by finding the zero- 
coupling points, and the total current 
discharged is measured as the algebraic 
difference of the currents at these 
points. Proceeding this way for each of 
several feasible anode locations will soon 
show which location is best. 

(2) Having chosen the anode loca- 
tion, the current requirements are de- 
termined by running polarization 
curves by the null method described 
above, or by any other method that 
eliminates the errors due to IR drop 
effects. The foregoing discussion deals 
with the details of this type of meas- 
urement. 

(3) The distribution of anode cur- 
rent in the foreign structure is measured 
by the method of increments described 
above. The anode current is built up to 
a given value, then interrupted. The 
number of amperes interrupted is the 
change in anode current. At the same 
time, a calibrated set-up is used to ob- 
serve the change of line current at the 
chosen place. As the currents are super- 
posed, the change observed is due to the 
anode current only. The ratio of the 
change of line current in amperes to the 
amount of anode current interrupted is 
the fraction of the anode current that 
is flowing in the line at that point. A 
number of determinations of the frac- 
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tion of the anode current appearing in 
the line at different points are needed to 
plot a good curve showing the overall 
distribution of the anode current. In 
plotting the curve, the fraction of the 
anode current observed at each point is 
given the sign that indicates the direc- 
tion of flow of the component of the 
anode current. 

A typical curve is shown in Fig. 4. 
When this curve is examined, it is 
found to be steepest at the point marked 
G (not necessarily at the crossing C). 
This is the location at which the anode 
produces the densest discharge of cur- 
rent from the foreign line. (If the 
anode-current distribution is as in Fig. 
5, two steep discharge areas are to be 
considered. ) 

(4) In the region G in Fig. 3, 
located as in step (3), (Fig. 4), are 
placed permanent ground stakes typi- 
fied by the single one illustrated by 
terminals 2 in Fig. 3. Permanent 
grounds can consist of iron pins driven 
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over or close beside the line. These 
terminals should be permanent for use 
for all coupling measurements so that 
consistency of the data will not be af- 
fected by taking the connections first at 
one point, then another, when correla- 
tions must be exact. Iron pins can be 
used instead of non-polarizing cells be- 
cause only increments are used, and the 
potential of the pin itself is canceled 
out. 

It is interesting to note that the in- 
crements of voltage observed with 
changes of current at other terminals 
are really the increments of IR drop 
produced by the current density to the 
line as a result of the current flow. By 
having the ground terminals close to 
the line, the current flow lines are radial, 
and the current density from one source 
follows substantially the same paths 
near the line as the current density from 
another source. Thus the couplings ob- 
served represent a true comparison of 
the relative current densities. 


It is of paramount importance to cor- 
rect the potential readings made to an 
iron ground-pin for the resistance of the 
pin and the leads to the voltmeter. The 
resistance of the pin can vary with 
moisture, and so can its potential, but 
the coupling resistances are found to be 
quite constant so long as the readings 
are properly corrected to true open- 
circuit potentials. Corrections should be 
made each time any voltmeter is used at 
a pair of terminals. 

Having located the region G the 
values of R,, , and R,, g are measured. 
These are measured by the method of 
increments by interrupting a measured 
amount of test current and recording 
the change in potential at terminals 2,, 
using the proper sign as explained above. 





(5) Leaving the anode circuit open, 
a generator is set up at the bond loca- 
tion B, and the distribution of the bond 


ANODE CURRENT DISTRIBUTION IN 
FOREIGN LINE - ANODE NEAR C 
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WAUKESHA ENGINES 


POWER THIS BIG, MODERN COMPRESSION STATION 


e At Wichita, Kansas, the Driller’s Gas Company 
operates this modern, well equipped compression 
station. A battery of five Model WAKU Waukesha 
Engines, burning natural gas, is driving Type 10 
Ingersoll Rand Gas Compressors, with V-belt 
drive. And giving the same smooth, depend- 
able, economical power that has made Waukesha 


Oil Field Engines famous. 


Whatever your power requirements —for oil 
well drilling, pumping, or servicing .. . in proven 
fields or for wildcatting in new ones...and no 
matter what type of fuel is available — there’s 


~~ KY 
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a Waukesha Engine designed to do that job... 
and do it extraordinarily well. 

During these wartime days, uninterrupted oil 
field operations are more vital than ever. That 
calls for the fast, flexible, reliable power of 
Waukesha Engines. 

Remember, there’s a Waukesha for every oil 
field need—410 hp. to 10 hp., gas or gasoline... 
310 hp. to 30 hp., diesel fuels. 


Send for Bulletin 1079 


WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. 
LOS ANGELES 


NEW YORK * TULSA ~- e 
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current in the protected line deter- 
mined. This is done as for the distribu- 
tion of the anode current in the foreign 
line. A curve of the distribution, illus- 
trated in Fig. 6, is plotted and the 
steepest region F located. 

In the region F (Fig. 3) several earth 
terminals are located near the protected 
structure, typified by terminal 3 as 
shown. The values of R,. pg, Ry, ,, Re, n- 
and Ep are measured. Ep is the open cir- 
cuit P.D. at the bond terminals with no 
anode current flowing. 

(6) The solution of the problem, 
based on the data, is as follows: 

Let 1, = anode current (to be deter- 


PROTECTIVE 
FEATURES 








Ip — bond current (to be deter- 
mined ) 

Rp = bond resistance (to be de- 
- termined ) 


The quantities known by measurement 
are: 


open circuit P.D. at the 
bond, with no anode cur- 
rent, 

= internal resistance at bond 
terminals, 

= coupling resistance at B for 
anode current, 

, = coupling resistance to earth 

in region F of protected 
structure, for bond cur- 





HUBBELL svi are 
PROTECTION is factoty. applied 


Hill-Hubbell 5-POINT protection conserves 
the long useful life of Steel Pipe. , 


Buy pipe protection wisely... Buy good 
pipe protection ... Buy HILL-HUBBELL pipe 


protection. 


Hill-Hubbell Steel Pipe Pro- 
tection is applied at these 
leading mills: 


JONES AND LAUGHLIN 
STEEL CORPORATION 


* 
NATIONAL TUBE COMPANY 





* 
SPANG - CHALFANT 


GENERAL PAINT CORPORATION 


15000 pan 00) ;);) 2) 9 Par @L@ ED) Aa 1-5 (-) MEME OF (-0'1-) (ob ole MO) obi 


* EXPORT OFFICE: SAN FRANCISCO, CALIFORNIA, U.S. A.- 


R,, , coupling resistance to earth 
in region F of protected 
structure, for anode cyr. 
rent, 
coupling resistance to earth 
in region G of foreign 
structure, for anode cyr. 
rent, 

= coupling resistance to earth 
in region G of foreign 
structure for bond curreng, 
and 
= anode current needed to” 
protect the line without q_ 
bond at the terminals B, 

Because of the way we have chosen 
the signs for the terminals, all these re. 
sistances are positive except for R, |) 
R,, np and Rg, ,, which will be negative™ 
as they represent the discharge of they 
foreign structure due to the anode, the 
discharge of the home structure due to” 
the bond current, and because of the’ 
choice of signs at the bond. 

The solution is arrived at by specify) 
ing that: 4 

(A) The pick-up of bond current) 
by the foreign structure shall exaet 
offset the discharge of anode current af 
the worst point. } 

(B) The reduction of cathodic pre 
tection current density by the bos 
current on the home structure shall 
made up by a suitable increase of thé 
anode current, at the point where the” 
bond current has the most adverse 
effect. (F) 

The bond current and the bond re- 
sistance are related by Ohm’s law, so 
they are not independent, and with one 
determined the other follows. 

These conditions are stated mathe- 
matically as follows: 

(A) I, R.,, +h R.n =O 

(B) I, R;, 1 + Ip R,, . = I, R,, 1 

Solving for the currents yields: 
I+ R,, B R;, 

' R,, 1 R,, _Sipaee R,, 1 R,, BR 


R,, 1 Rs, 1 
R,,, Rap —R,,, Rp 
<I, amp. 
Dividing one by the other gives the 
ratio: 
Ip R., 


which is the fraction of the anode cur- 
rent that will be represented in the bond 
current. : 

It is apparent that if the value ot 
R,, , is too large the denominators in 
the current-value relations begin to ap- 
proach zero. When this occurs, there is 
no solution by use of a bond at the 
chosen terminals. This condition arises 
when the anode location is unwisely 
chosen, and especially so in cases where 
the foreign structure has high resistance 
ints. 

Having the value of the currents re- 
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In addition to the Ladish name, nominal pipe size, pressure rating, steel specification and trade- 
mark, each Ladish forged flange carries its steel heat code permanently stamped into it and so enables 
the user to secure, at any time from Ladish Drop Forge Co., certified reports attesting the actual 
chemical analysis and physical properties of the particular heat from which the flange was forged. 
This data is derived from complete chemical, spectrographic and physical analyses made in the Ladish 
Metallurgical Engineering Laboratories from the specific steel from which the flange is forged. 


Steel identity stamped on each flange was pioneered by Ladish and has been a Ladish standard for many years 





LADISH DROP FORGE Co. 


CUDAHY - WISCONSIN 
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quired at the bond and anodes, respec- 
tively, we need the value of the bond 
resistance that will pass the required 
hond current when the anode current is 
set at its proper value. 


This is deduced as follows: 
Let E'p be the P.D. at the bond 


terminals when they are open, and the 
anode current is flowing. As the poten- 
tials are superposed: ° 
E's a Eg a i. Ry. 1 

This internal P.D. will cause a cur- 
rent to flow through a bond of Ry, ohms 
resistance, connected across the termi- 
nals. As the current will reduce the 


P.D., it is a negative current, and is ex- 


pressed as: 


ln a Eg +t I, Rg, 1 
Rg, sp + Re 
Ex+IRs, Rai y 
Rg, c+ Re vA Rg ' 


the right hand expression being the ratio 
derived above between the anode and 
bond currents. 

If Eg were zero I, would cancel out 
of the above expression. This would 
mean that the value of the bond resist- 
ance Rg would be independent of the 
anode current. This is approximately 
true for conditions where Eg is very 
small compared to the P.D. produced 
by the anode current. 














“CLEVELAND” will maintain this vitally 


necessary quality service, and recom- 







sharp rooters. 


_—_——2 


20100 ST. CLAIR AVE 


— peneagee production records for 
new machines to meet military de- 
mands is only part of the job. 

Servicing hundreds of machines (some 
fifteen to twenty years old) is another 
tough, important job. 

“CLEVELAND'S” recognition of this 
problem by maintaining superior parts 
service has won many spontaneous ex- 


pressions of owner-approval. 


mends that you as an owner do your part 








. by paying regular attention to lubrica- 
tion—keeping all bolts tight—using > 


THE CLEVELAND TRENCHER COMPANY @ 
CLEVELAND 17, OHIO 


“Pioneer of the Small Trencher’ 


“CLEVELANDS’ Save More...Because they Do More 


226 








In general Ex is not zero, and it repre. 
sents the driving force that produces 
galvanic current flow between the two 
structures when they are connected to. 
gether. As it is in the above expression, 
it modifies the value of the bond resist. 
ance to take account of the current dye 
to the galvanic couple between the two 
lines. This leads to two requirements for 
the value of the bond resistance. Because 
the anode current may be modified in 
the future, Rpg should be adjustable 
over sufficient range to account for 
these modifications. Also, the flow of 
the polarizing current may produce ; 
change in the value of Eg, and the range 
of adjustment of Rg should take this 
effect into account. 

Solving the right hand equation last 
above, we find for Rp: 


En+I, R 

Rs = — a BS eee Ry, p ohms, 
2,1 I 
R.z 


There are a few points that should be 
noted in actually carrying out the field 
work. One of these has to do with con- 
ditions at the crossing C. In general, if 
the spacing of the two pipes is equal to 
or greater than the sum of their di- 
ameters, then if one of the pipes is pick- 
ing up current from the anode near the 
crossing this will be the case at the 
crossing. When the spacing is too close, 
the intervening earth is in effect shield- 
ed from the rest of the earth by the 
metal and acts as a resistance in parallel 
with the bond. This can lead to electro- 
lysis of the anodic line, and can be con- 
trolled simply by insulating one of the 
lines for 10 or 15 pipe diameters each 
side of the crossing. Terminals can be 
introduced between the lines to measure 
this effect, but it is better to install the 
insulation if there is any question of 
the lines being too close. 

Having made the installation, the 
quickest way to check it is to measure 
the coupling resistance to earth on the 
foreign structure throughout the erst- 
while discharge area. This is done by 
variation of the anode current, with the 
bond in place. All couplings must be 
zero or positive when read as at terminal 
2 Fig. 3. 

On the protected structure, the 
couplings will be lower in value where 
the bond affects them. The check here 
is that the lower coupling resistance 
multiplied by the increased anode cur- 
rent must equal or exceed the original 
protective anode current (no bond) 
times the original coupling resistance. 

In conclusion, these methods will: 

(1) Determine the protective cur- 
rent needed for cathodic protection by 
measuring the cathodic polarization, 
free from errors due to IR drops. 

(2) Provide a practical procedure 
with which problems of interference of 
cooperative protection can be solved. 

— & & & —— 
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oo VALUABLE and regular feature of The Petroleum Engineer, the Continuous Tables, now in 
ie di their seventh year of publication, were designed to save time and effort for the technician and 
: wk. the practical field or plant worker. The tables have proved one of the most popular and helpful 
be the departments of The Petroleum Engineer. Data are presented in the simplest form available with many 
in types of information included that are best presented by curves or nomographs when three or more 
poe variables must be considered simultaneously. 
hield- The Continuous Tables have developed as a result of suggestions for new tables, direct con- 
yy the | tributions, and improvements to existing tables by members of the petroleum and related industries, 
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arallel |(( including manufacturing concerns, who are continually searching for practical information reduced | 
— by computation to tabular form readily applicable to the problems daily confronting them that might | 
bord otherwise necessitate a more or less tedious calculation. These contributions and suggestions from the | 
of the industry have resulted in a valuable exchange of information and data contributing to the progress 
$ “ of the industry as a whole. 
an } 
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Any aerial acrobat dressed in a strait jacket 
would probably break his neck. The wires and 
strands of non-preformed wire rope are virtu- 
ally in a strait jacket—locked in position and 
under constant stress—with the result that the 
rope doesn’t perform as well as Hazard Lay-set 
which is preformed at the mill and entirely re- 
lieved of stresses and strains. LAY-set Pre- 


HAZARD WIRE ROPE DIVISION ; Witkes-Barre, Pa., Chicago, Pittsburgh, Fort Worth, 
Houston, Wichita, San Francisco, Denver, Los Angeles * Distributors in all important oil field centers 


AMERICAN CHAIN & CABLE COMPANY, INC. - BRIDGEPORT, CONNECTICUT 


ROTARY LINES 
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nazano LAY-SET 


YOU WOULDNT PUT 
A STRAIT JACKET 


On AN prerotbat 


f 


formed Wire Rope gives you greater dollar value 
because it requires no seizing when cut; it resists 
kinking and whipping; it is easier to splice, faster 
to reeve and safer to handle. Since it has high 
fatigue resistance, it wears longer. 

Hazard tay-set Preformed Wire Rope is “in 
the service” on countless jobs for the. Armed 
Forces where it is proving its many advantages. 
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To Help Win the War... 


the order of the day here at Hyatt is precision 


... high precision...sawper-precision! The pur- 


pose of this precision is to give machinery 


greater capacity and greater performance and 


greater service life! With husky Hyatt Roller 


Bearings carrying the loads you can keep 


your machines...and your war production... 


steadily on the go! 


HYATT ROLLER BEARINGS 
SERVE SILENTLY, 
ACCURATELY, EFFORTLESSLY 
WHEREVER GEARS, SHAFTS, 
AND WHEELS TURN 





HYATT BEARINGS DIVISION - GENERAL MOTORS CORPORATION - HARRISON, NEW JERSEY 
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RATIO OF DENSITIES AS A FUNCTION OF CHARACTERIZATION FACTOR 


CHARACTERIZATION FACTOR K 
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Note: The above chart contains the equivalent density divided by the actual density to be used for mixtures that are other than paraffinic. The 
equivalent density to be used may be computed by multiplying the actual density by the factor along the density ordinate as a function of the character- 


ization factor as given by the curves. 
| —Chart by George Granger Brown, University of Michigan. 
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Why Heavy Oil Flows Freely 


From These Storage Tanks 


No matter how cold the weather, nor how viscous the oil, a 
G-FIN Storage Tank Oil Heater assures speedy flow of oil, 
because of the effectiveness of its G-Fin elements, which have 
5 times the heat transfer surface of a plain tube or pipe occupy- 
ing the same cross-sectional area. 


Moreover, the flow of oil is dependably continuous, because 
the design of this heater prevents vapor binding or stratifica- 
tion of the hot oil or vapor. 


Many thousands of G-Fin Storage Tank Oil Heaters are in use 
LEAST PRESSURE DROP . . . because the liquid at storage tanks, service tanks, loading wharves or platforms, 
to be heated passes without change in direction chemical plants, gas plants . . . wherever fuel oil, lubricating 
along the straight channels provided by the oil, crude oil, tar, asphalt, road oil, cottonseed oil, molesses; 
agnatiad Glee of Ge festag semen, or other viscous liquids are stored . . . and their rapidly in- 
with maximum free area for flow of oil through = d trat thei . ful . 
the heater. This is one of the 10 major superi- creasing use demonstrates their uniformly success service. 
orities of the G-Fin Storage Tank Oil Heater 


described in Bulletin 1641 which will be sent on af THE GRISCOM-RUSSELL CO. 


request. 


285 MADISON AVENUE, NEW YORK 17, N. Y. 


GRISCOM-RUSSELL 
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B3aW wes BOTH 


Tubing problems and tubing purchases can be 
simplified for refinery engineers by dealing with 
B&W. This is true whatever the tubing need .. . 
seamless or welded . . . because B&W MAKES 
BOTH .. . in modern well equipped specialty 
tube mills where each inquiry or order receives 
individual attention. 


There is a B&W Tube for practically any refinery 
requirement. If you're not certain which type of 
tubing is best suited for your refinery require- 
ments, B&W offers you helpful unbiased technical 
advice ... centralizes your tube engineering and 
purchasing problems . . . important facts to re- 


member in judging the impartiality of tube rec- 
ommendations. 










THE BABCOCK & WILCOX TUBE CO. 








SEAMLESS TUBE DIVISION ° WELDED TUBE DIVISION 
BEAVER FALLS, PA. ALLIANCE, OHIO 
TA-1284 
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| THE CRITICAL TEMPERATURE OF A HYDROCARBON MIXTURE 





PSEUDO CRITICAL TEMPERATURE , DEG. RANKINE 
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TRUE CRITICAL 


1200 
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1100 
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950 
800 900 1000 1100 1200 « 1300 1400 
PSEUDO CRITICAL TEMPERATURE , DEG. RANKINE 





Note: This chart contoins the critical temperature of hydrocarbon mixture as a function of pseudo critical temperature and the computed or the 
correct ratio of equivalent critical temperature to pseudo critical temperature. 


—Chart by George Granger Brown, University of Michigan. 
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BROWN FINTUBESs 
Eby to Ccemble 


GASKETED 
HEAD SEAL 









Brown Integrally-Bonded Fintubes 
are used in all Brown Fintube 
Heat Exchangers,— are available 
in Exchangers made by most other 
manufacturers,— and are ideally 
suited for many other heating and 
cooling services. Furnished in 
plain, “longitudinal,” or “cut and 
twisted” types,— wide range of 
sizes in low-carbon or special steels. 
Design assistance furnished gladly. 









on...» 





S00) songs, 





mhitchhkttecbebse 8; 


% Consisting of two split collars, provided with cap screws, which can 
be tightened to force the solid ring and gasket against the shoulders 
of “positioning fittings” welded on the shell and fintube —(see view 
above),— the new head seal on Brown Fintube Sectional Heat Exchangers 
has won enthusiastic acclaim from operating and maintenance men. 


This new seal is easily assembled and disassembled with only a small 
movement of the cap screws—and using a standard wrench—thus per- 
mitting the exchanger sections to be mounted side by side—saving space. 
It avoids lapped, gland, or ground joints—and since all parts are easily 
accessible for cleaning, the seal assures positive, tight closure—time after 
time—free from dirt—and without any outboard stress, or any torsional 
twisting of either the shell or fintube. The seal holds exceedingly high 
pressures without “bleeding”— can be used with either composition or 
metallic gaskets, and offers many other advantages. But send for 
Bulletin No. 432. It gives full details about Brown Fintube Sectional 
Heat Exchangers,— gives dimensions of standard units,— and contains 
other data of much interest to engineers and operating men. 





m BROWN FINTUBE .. 


125 FILBERT STREET © ELYRIA, OHIO 
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GAS FLOW THROUGH ORIFICES | 


44 














These curves were designed primarily to be used in 
calculating the volume of gas that would flow through 
various size orifices, where the downstream pressure is 
less than one-half upstream pressure. The formula used 
is Q = C\/HP. 

Principaliy use is for estimating the volume of gas 
that will flow through holes in tubing for gas-lifting a 
well. Aeration of the fluid column in the tubing in 
producing the well will be controlled by the gas injected 
into it through the orifice or holes in the tubing. The 


T 


° o ° °o 
& a uw o 


cu. 1. per sec. — 14.2 Ib. per sq. in. — OU F.—0.60 gravity 
o 
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Ss 
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~v- 1. per sec. — 14.5 ib. per sq. in. — 60 F.—0.60 gravity 


100 200 300 400 








Pressure ahead of orifice, Ib. per sq. in. 


} tf | Downstream pressure less than 





Pressure ahead of orifice, Ib. per sq. in. 


differential pressure between the gas in the casing and 
that of the total gas and fluid in the tubing will vary 
in proportion to the depth of the well. The capacity of 
any orifice under back pressure will be controlled by 
the differential pressure existing across the orifice. The 
usual limits of the downstream pressure will be 50 per 
cent less than the upstream pressure. On this basis the 
volumes of these orifices were calculated, they have 
been a convenient method in deciding on the size orifice 
to select in accordance with the depth of the well. 














500 600 700 800 900 1000 


upstream pressure. |; 
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Wherever men and planes and ships go — 


oil must go with them. Oil must fight on 
every front, on every sea. And to get it there 
—and keep it there —calls for the surest 
safeguards that can be put on drums. 
Tri-Sure Closures answer that demand — 
with a seal, plug and flange that form three 


lines of defense against every hazard, a triple 








safeguard that keeps eve-y drop of oil inside 
a drum and every drop of water out. 

Look at the cross-section view of a Tri-Sure 
Closure shown above. There you will see the 
fortress of safety that this triple protection 
forms. And you will see why, on battlefronts 
thousands of miles away, oil is arriving ‘‘as 


shipped”’ — in Tri-Sure fitted drums. 

















Tri-Su 


GY 


CLOSURES 


AMERICAN FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, NEW YORK 280, N. Y. 
TRI-SURE PRODUCTS LIMITED, ST. CATHARINES, ONTARIO, CANADA 
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I THE WEWS 


WITH TORRINGTON BEARINGS 


= 
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HOUSING BORE i2 50 

















i 
I.RBC.WNSINSNSSNEER 
YING Uf YA ; MULTIPLE STATION DRILL PRESS, ony by Snyder 
Tool & Engineering Company, uses large 
Torrington Roller Thrust Bearings to provide 
anti-friction operation for the rotary table 
and insure sturdy support to the “work.” 
Bearing, as shown in cross-section, is supplied 
in three sizes to meet the requirements for 
both hand and power indexed tables. 


























270,000 POUNDS RADIAL LOAD and 168,000 pounds thrust load is the capacity of this compact, 
12.5” O.D. Torrington Mill Type Bearing designed by the Company’s Bantam Bearings Division 
to carry the work rolls of a new design axle-type rolling mill in the steel industry. This is 
another interesting example of the ability of Torrington engineers to design and build anti- 
friction bearings to meet new and specialized requirements. 


THE COMPLETE TORRINGTON-BANTAM LINE includes 
every major type of anti-friction bearing— 
straight roller, tapered roller, Needle and Ball. 
You will find the experienced assistance of 
Torrington engineers helpful in selecting the 
right bearing for any anti-friction bearing 
problem. For today’s requirements or assist 
ance in laying out your postwar designs— 


TURN. TO TORRINGTON! 


FOR ANTI-FRICTION OPERATION on the long and 
cross feed shafts of this Universal ‘‘Cincinnati 
Acme” Turret Lathe, built by The Acme 
Machine Tool Company, four Torrington 
banded Ball Thrust Bearings are employed in 


each apron. This type of Ball Thrust Bearing STRAIGHT ROLLER - TAPERED ROLLER - NEEDLE - BAiL 


as shown in inset is supplied by Torrington’s THE TORRINGTON COMPANY + BANTAM BEARINGS DIVISION 
Bantam Bearings Division in a standard range SOUTH BEND 21, INDIANA 
a 


of sizes from 4” to 34” I.D. 
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This Simple Compressor Meets the Complex Needs 
of a Changing Petroleum Industry 
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Here is a compressor presenting advantages found in no other AYU HHNNNULNANULUNULUONUUIUNLLNUOLLUAUUNUOUULUOUAUEOUUUUCOEOUUEUCEEOUOUUUOEUAUEUA UU 
| device. Nash Compressors have only one moving part, rotat- | 

| ing without metallic contact with the pump casing. No inter- 
nal lubrication is required. Yet they produce 75 lbs. pressure 
in a single stage, with capacities to 6 million cu. ft. per day in 
a single structure. 

There are no valves, gears, pistons, sliding vanes, or other 
complicated wearing parts in a Nash. Compression is secured 
by an entirely different principle of operation. Because of this, 
gas pumping problems difficult with ordinary pumps are often 
easily handled by the Nash. For example, Nash Pumps are 
| standard equipment in the Synthetic Rubber Industry, where 
they have met the needs of new and difficult processes. 

. Nash Compressors are compact and save space. They run 
without vibration, and compression is without pulsation. They 
maintain original performance over long periods. Service is 
assured by a nationwide net-work of Engineering Service 
offices. Instructive bulletin shows how they operate. Write for it. ETM TOM 


NAS 


One moving part. 
No internal wearing parts. 


No valves, pistons, or sliding 
vanes. 


No internal lubrication. 
Low maintenance. 


Slugs of liquid entering pump 
do no harm. 


Non-pulsating pressure. 





Saves floor space. 
75 pounds in a single stage. 
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ENGINEERING COMPANY 
272 WILSON, SO. NORWALK, CONN. 
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Air Compressor Auxiliaries 


x> Vitally important to maximum 


overall output of plant 


LTHOUGH the compressor is the 
prime unit in any compressed air 
plant, there are certain auxiliaries to it 
that are vitally important if the plant 
is to produce overall maximum results. 
As a rule, nearly every compressor re- 
quires an air receiver of ample size, and, 
in addition, most compressed air plants 
should use aftercoolers. An approved 
and efficient air filter should always be 
installed in the suction, and also a great 
many protective instruments in the way 
of gauges, thermometers, relief valves, 
suitable drains, etc., should be installed 
when necessary. 


Air Receivers 


The air receiver forms an essential 
part in every compressor installation. It 
not only absorbs pulsations in the dis- 
charge of the compressor but also acts 
as a reservoir for the storage of com- 
pressed air, furnishing some reserve ca- 
pacity to compensate for instantaneous 
demands in excess of the compressor ca- 
pacity. It also acts as a condenser for 
some of the moisture present in the air 
or gas as it comes from the compressor, 
and collects such condensation as may 
pass the after-cooler, keeping it from 
entering the distribution system. Re- 
ceivers are also necessary to supply uni- 
form pressure for governing instru- 


' ments. If governors are connected to 


the discharge line the pulsations therein 
will result in unstable operation. 

Obviously, the proper functioning of 
this accessory is essential to the overall 
eficiency of the compressor assembly, 
and any weakness will be revealed in 
faulty operation of the compressed air 
plant. 

The Compressed Air Institute en- 
dorses only air receivers that meet the 
requirements of the A.S.M.E. code and 
has standardized on a line of such re- 
ceivers, in sizes and capacities shown in 
the accompanying table for discharge 
pressure up to 125 Ib. per sq. in. Relief 
valves must not be set higher than the 
pressure stamped on the tank. 


Aftercoolers 


Aftercoolers are advisable, though 
not absolutely necessary, in nearly every 
air compressor installation as a means of 


Article by courtesy Compressed Air Institute. 


Fig. 1. Weight of moisture per M. cu. 
ft. of saturated air at various pressures 
and temperatures 


removing water and oil vapors by means 
of condensation. Compressed air or gas 
contains moisture in some degree, de- 
pendent upon the condition of the air 
taken into the compressor. As the air is 
compressed, it does not condense its 
moisture because of the rise in tempera- 
ture that accompanies compression, and 
thus it is carried along as a vapor 
through the receiver and into the pipe 
line. The temperature of the compressed 
air declines rapidly in the discharge line 
due to radiation, resulting in much 
water being condensed in the line, 
which, aside from being objectionable 
in the line for many reasons, is destruc- 
tive to pneumatic tools or other me- 
chanical equipment in which the air is 
used. 


It is to force this precipitation by 
lowering the temperature of the air be- 
fore it enters the discharge line that 
aftercoolers are employed. They are in- 
stalled near the compressor to condense 
the moisture before it has a chance to 
enter the line, and should be installed 
with an automatic trap to dispose of 
the condensation as it occurs. . 

Aftercoolers are of the shell-and-tube 
type and of course depend for satisfac- 
tory performance upon the use of the 
coldest water available. Obviously, un- 
less the aftercooler is of liberal size, cool- 


POUNDS MOISTURE 
ATO GAGE 


12 


POUNDS OF MOISTURE PER 1000 CU FT. OF SATURATED 
FREE AIR OR GAS AT 14.7 LB ABS. AND TEMP. SHOWN. 
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ing will be incomplete, which means 
that the maximum amount of water 
will not be removed from the air. The 
importance of installing aftercoolers of 
proper design and capacity is indicated 





A.S.M.E. standard air receivers 

















Actual 
: compressor 
Diam- capacity for | Vol- Types of 
eter, | Length, | which re- | ume, opening for 
in. ft. ceiver is cu. ft. cleaning 
suited, cu. ft. 
free air | 
per min.* | 
14 4 60 414| Openings for 
18 6 95 11 inspection 
24 6 185 19 | and cleaning 
30 7 305 34 | are required 
36 & 450 57 and must 
42 10 640 96 meet speci- 
4s 12 1275 151 fications of 
54; «#14 1900 223 A.S.M.E. 
60 | 14 3000 275 code for un- 
66 18 4500 428 | fired pres- 


| 

*For automatic start-and-stop service, extra large 
receivers are recommended to avoid starting too fre- 
quently. 

All receivers up to 42 in. by 10 ft. inclusive have 
screw openings; 48 in. by 12 ft. and larger have flanged 
inlet and discharge openings. Vertical receivers must 
have base to raise them 6 in. above floor to permit 
hammer test by inspector. 

Receivers are furnished complete with safety valves, 
pressure gauge. hand holes or manhole as required by 
code, drain valve and nipple, and base for vertical re- 
ceivers. 


sure vessels 














by the accompanying air reaction chart 
(Fig. 1). 

It will be noted that if 1000 cu. ft. 
of saturated air is drawn into a com- 


MOISTURE CONTENT OF SATURATED AIR AT 
VARIOUS TEMPERATURES AND PRESSURES 


160 180 200 220 240 260 2860 300 320 


PRESSURE - LBS. PER SQ. IN. GAGE 
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pressor at atmospheric pressure and at 
a temperature of 70° F., it will contain 
1.12 lb. of moisture. Somewhere along 
the line this moisture will condense and 
the water pass into any mechanical 
equipment for which the air is used, 
causing very rapid wear of these parts. 
Much loss of time and loss of compress- 
ed air is also caused by the necessity for 
the operator to blow out the air lines 
each time he uses compressed air for 
blowing away chips and for similar pur- 
poses because of the water present in 
the line. 

Aftercoolers also present an element 
of safety in every compressor plant. In 
case any carbon accumulating on the 
walls of the discharge pipe should be- 
come incandescent and start to burn 
(a condition that might occur with 
careless operation such as using too 
much oil of inferior quality and when 
valve and piston leakage exists) the fire 
is promptly quenched as soon as it en- 
ters the aftercooler and no harm occurs. 


Air Filters and Silencers 


It is usual practice to run the intake 
pipe to the outside of the building in 
order to obtain as cool air as possible. 
Atmospheric conditions vary, with 
winds carrying much dust and grit. Asa 
result, the air compressor inlet must be 
provided with air filters to prevent this 





Ai discharged trom compressor at 360° F 
Contains 29.67 Ibs. (3.56 qals.) of water vapor per hv. 


Aktercooler 








js 


Cooling water 


per hr. carries 29.67 Ibs. tb ghd dens cen en's. 





SSN Se www 
Sates Inlet Air at 80° F., 70% iene humidity. 27,000 cu. 


81% of the original water vapor or 
2.88 gels. per he. has been condensed 
by the aftercooler. Discharge ir, 
cooled to 80° F., now contains only 
4 aan Ios. (0.68 gels.) water vapor oui 


80 F. Air at the Receiver and in the 
pipe lines contains 5.67 lbs. (0, 68 gals.) 
water vapor per hr., but the tempers. 
ture is normally below the pipe line 
temperature, therefore there is no hy. 
ther condensation. F 








CONCLUSION.- 
Only 19% of the original water vapor 
SSSY (0.68 gals. per he.) remains in the oe | 
to pass into = lines & tools, with | 
practically no further condensation. 5 








Fig. 2. Compressor installation complete with aftercooler 





dust and grit from passing into the com- 
pressor, where is causes rapid wear of 
the working parts, combining with the 
lubricating oil as a-binder and forming 
obstructive and abrasive coating on cyl- 
inder, valves, etc. The carbon sometimes 
found on valves, discharge pipe, etc., 
will be found upon analysis to be mostly 
dirt with some oil, ‘which can cause 
leakage by getting under the compressor 
valves. Such gritty deposit will also add 
to the rapid wear of moving parts. 
The use of filters on the intake can 


be classed as an element of safety in op: 
eration because the elimination of sand 
will remove one hazard that might proo® 
duce a spark where operation is suf-” 
ficiently faulty to cause a combustible 
mixture to form in the discharge line. 
Efficient commercial intake filters 

have become so standardized and rela- 
tively cheap that the earlier method of 
installing a home-made filter of ques- 
tionable efficiency is no longer justifia- 
able. The compressor manufacturer best 
knows what size and type of filter will 

















B REWSTER Sitct 


Full Table Opening 
Slush Proof 
Alloy Heat Treated Shaft 


Gears Heat Treated and Machine Cut 


Table Gear Shrunk On—Can Be Replaced 


When Worn 


Gears and Bearings Lubricated in Separate 


Reservoirs 


Ball Bearing Table—Roller Bearing Pinion Shaft 


The Last Word in Rotaries 


2000’ TO 5000’ 
DRILLING 





ROTARIES 


26” 
for 
8000’ TO 15,000’ 
DRILLING 
23” 
for 
5000’ TO 8000’ 
DRILLING 


PROMPT DELIVERY 





1 Y pd 
for 
1000’ TO 2000’ 
DRILLING 


The BREWSTER CO., INC. 


SHREVEPORT, LOUISIANA, U.S.A. 
FOR EXPORT: Acme Well Supply Co., 19 Rector St., New York City 
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Patented V Mantle 
Spreads Blue Flame 
Over Entire Fire-Box 


FIELD SHOPS: 


Houston, Bay City, Corpus Christi, 


Jennings, Shreveport, Harvey 


EXPORT SALES: 
W-K-M Company, Inc. 
74 Trinity Place, New York City 


BURNER 
IN THE OIL FIELDS! 


HUNT-REAGAN 


Improved Low Pressure Gas Burner 


Delivers more heat per dollar of fuel cost. Patented V-shaped mantle 
spreads blue flame throughout entire fire-box. Produces maximum 
boiler horsepower, with less fuel, and without stack blowers. Installed 
in 30 minutes . . . cleaned in 5 minutes. Built in all standard boiler 
sizes. It’s the oil country’s No. 1 Steam-maker! Full details in your 
Composite Catalog, or Hunt Catalog. 


‘‘A BUSINESS BUILT ON SERVICE’’ 





HUNT TOOL COMPANY 
HOUSTON, TEXAS, U.S. A. 
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give best service with his compressor 
with the least pressure drop in the lines. 
If possible, a suction filter should not 
cause a pressure drop in the suction line 
of more than 2 in. of water. 

When the noise of the suction is ob- 
jectionable due to the location of the 
compressor, an air silencer should be 
used. Several makes of satisfactory si- 
lencers are now readily available and 
recommendations can be obtained from 
the compressor manufacturer. The si- 
lencer also should not offer excessive re- 
sistance to the flow of air. 


Discharge silencers are also available 
when excessive noise is experienced on 
the discharge, frequently called “tank 
ring,” resulting from discharge pulsa- 
tions impinging against the air receiver. 


Protective Devices 


Many protective devices should be in- 
stalled in every compressed air system. 
If a shutoff valve is installed in the dis- 
charge line, a relief valve must be placed 
on the compressor side of the valve to 
protect the machine in case the oper- 
ator starts the unit before opening the 


saat BEBE 


7? 


bw peed ba} bp= pmb p pep 


SEES THINGS THROUGH 
.. » No Pampering 


or fussing, sometimes running non-stop for months, 


"econ the load as it comes, working without favoring 


Case oilfield engines have earned a name for “seeing 
things through.” Their ability to carry on without pamper- 
ing comes largely from a habit of building machines a little 
better than seems necessary. It means not only well-balanced 
strong points, but freedom from weak points. Back of all is 
the experience of more than seventy years in building en- 


gines for outdoor work. 


Case oilfield engines take little care for attendance and 
maintenance. To get the extra life built into Case engines 
you may now have, be sure they get that little care regular- 
ly. For new pumping power you may need, ask your distri- 
butor about specifications and availability. Case oilfield en- 
gines are built in 30, 49, and 68 horsepower sizes. They 
are equipped for liquid or gaseous fuels, or both, as desired. 


J. 1. Case Co., Racine, Wis. 


DISTRIBUTORS 
Southwest Equipment Co., Dallas and Kilgore, Texas 


* Leland Equipment Co., Tulsa, Oklahoma 











valve. Part of the standard equipment 
of air receivers is a relief valve but that 
will not protect the compressor if 4 
shutoff valve is located between the re- 
ceiver and compressor. 


Drains of ample size should be in. © 
stalled wherever needed. Intercoolers ™ 
and aftercoolers condense considerable 
moisture that is in the air. This con- 
densate must be carried away and not 
allowed to pass through the next com. 
pressor cylinder. It is good practice to 
make these drains automatic so that 
their satisfactory functioning is not de 
pendent upon attention by the operator, 
Care must be exercised to insure that 
the automatic trap works. 1 


In many cases, especially on the larger | 
steam and gas engine-driven compres- 
sor equipment, an overspeed shutdown) 
is desirable. These machines usually 0% 
have limiting speed governors as stand- 
ard equipment whose purpose is to limit 7 
the maximum speed of the machines, 
Should these governors stick for any 
reason when the machine tries to over- 
speed, a device can be installed that will 
function to shut down the compressor. 
This device can be obtained at a small 
extra cost if it is not standard equip- 
ment on the machine. 


For larger equipment, a lube oil fail- 
ure shutdown is also desirable because 
on the larger machines oil failure would 
result in a considerable repair charge, 
In case of oil failure, the unit is usually 
shut down automatically, although in 
certain installations, such as process © 
work, shutdown of the equipment may 
be very undesirable. In such cases the 
device could sound an alarm to give the 
operator warning that there is some-— 
thing wrong with the oiling system. 


Jacket water failure shutdown is a” 
protection for the machine in case the 
operator fails to turn on the cooling) 
water or in case the cooling water sup- = 
ply should fail for any reason. This de-~ 
vice is not regularly supplied with com-_ 
pressor equipment but may be obtained 
at a small additional cost. 


If the compressor is installed in am” 
inaccessible location or if the operatom 
can make only daily trips to inspect they 
machine, it is frequently desirable ¢ 
add additional protective devices, 
as a shutdown from excess pressure iff” 
the discharge lines, a shutdown due 
excess temperature on the discharge for 
any reason whatsoever, and, in speci 
operations, it is sometimes thought r 
visable to install a recording disch 
gauge or a recording thermometer 
record these operating conditions. Ti 
compressor manufacturer will mal 
recommendations for any special fe 


tures. 
—— 2k & —— 
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BUSHING: The famous 
ushing is available in s 


used in portable r 


already widely 
drilling jobs because of its un 


It gives freedom from bindin 
den ““feed-offs”—vita! 
Suards on light rigs. 
unusually smooth feed 


longer, 
less 


compact assem bly. 


Two 
Ness 
Adapter is 


Types—For maximum compact. 
the Block with Unitized Link 


fies assembly 
elevators tha 
drilling! 

For those Preferring it, the Block can 
also be supplied with Unitized Hook 
as illustrated. 

1, 2,3 and 4 sheave models, ca. 
Pacities 30 to 150 tons—a size for 
every job! 


Baash-Ross Roller 


Pecial sizes to work 
Popul 
k 


Kelly 
hand. 
of rotary tables 


on 


used on all standard 
usual efficiency, long 


& and sud. 
ly important safe. 
And because its 
Prolongs life of 
ine, swivel bear. 
makes portable 

operate more 

maintenance! 
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CROWNS: The Baash-Ross Crown Blocks 
for Portable Rigs incorporate unique 
advancements specially keyed to Portable 
rig requirements. Extremely compact and 
rugged, these “in-line” Crowns Permit 
simple over-and-over line reaving, insur. 
ing Straight block travel—a pig advantage 
in cramped portable masts. 
Two types— DCs with all sheaves same size 
&s where fast line is inside the mast. . 
and DCO wit one sheave larger than others 


for carrying fast line clear of mast 
outside String-up. 


The Crown is built as a unit, 
a unit, moved as 4 unit. Assures rigid 
sheave alignment at all times. Many 
other features—get full details! 


for 


installed as 


SWIVEL ADAPTER: 


To adapt popular 
makes of Portable.rj 


& swivels to the Unit- 
k Adapter Assembly 
e Baash-Ross Swivel 


tool to use. 


described above, th 
Bail Adapter is the 


Readily bolts to standard swivel] bails to 
Provide an elevator shoul. 

der for supporting swivel 

and drill string with the 

same elevators with which 

the pipe is handled. 


Unique feature is 


use of 
quickly 


interchangeable 
sleeves to adapt unit to vari. 
ous size elevators, Thus, 
when changing from large to 
smaller drill Pipe, 


SUPS: The Popular Baash-Ross “DU” 
Rotary Slips, so extensively used on 
Standard rigs, are also available in 
Special sizes to fit the smaller tables of 
portable rigs, 
These Slips are completely unitized into one 

-to-handle assembly. The ser. 


Also, the unique Baash-Ross Drill Collar 

j special sizes to fit the 

portable rigs, These are 

the only slips specially designed to take 

a full sare grip on all types of drill collars 
—new, worn, round or out-of-round. 

In contrast to conventional slips which lose 


their sripping efficiency as the collar wears, 
Baash-Ross Drill Collar Slips are made up of 


many flexibly hinged 
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Welded Trailers for Pipe Line Use 





LTHOUGH one of the most 

prominent advantages of electric 
arc welding has been its inherent ver- 
satility for constructing many kinds of 
specialized structures and equipment 
items, the scope of the process has shown 
constant expansion in all fields of in- 
dustry. 


One significant example is illustrated 
in oil field work where special trailers 
of welded design are built for service 
with ditchers used in pipe-line con- 
struction, (Fig. 1). 


An interesting factor in this type of 
welded design consists of the use of 
tubular members fused to various shapes 
of plates to reenforce highly stressed 
points. 

The overall length of the trailer illus- 
trated in Fig. 1 is 26 ft. with a 13-ft. 
bed. 


Details of the design shown in Fig. 2 
indicate the sections of the structure 
that are subjected to unusual stress. To 


Fig. 1 (Upper left)—Oil field trailer of welded design 


> Special trailer designed for 


service with ditching equipment 


provide a durable, non-yielding frame- 
work at these points, lengths of 5-in. 
hydraulic pipe were butt-welded into 
an “‘S” shape and welded to the heavy 
I-beam shown at the right in Fig. 2, and 
to the tubular section at the base of the 
body. 

Reenforcements were provided at 
critical stress points by fillet welding 
Y,-in, and 1-in. plate directly to the 
main tubular sections as shown. 


A means by which the trailer rigging 
can be uncoupled from the trailer body 
was provided by fitting the 5-in. pipe 
into 6-in. pipe sections, 4 ft. in length. 
A pin is fitted through the connection 
to provide for disengagement. 

Further reenforcement at the bottom 
portion of the tubular joint is effected 
with a solid 434-in. round bar, 18 in. 
in length, welded to the 5-in. pipe. 

The all welded design includes 10-in. 
side channels for the frame, with two 
10-in. I-beams running the length of 


strength 





the bed, and side brackets welded to the 
top of the frame for holding the wooden 
uprights of the trailer body. The trailers 
are a product of the Greggton Parts 
Shop, Greggton, Texas. 

Another example of welding applied 
in trailer construction is a power take- 
off clutch for operating trailer dump 
mechanism built by the Carlisle Bottom 
Dump Trailer Company of Longview, 
Texas. Made entirely of standard steel 
shapes and machined parts, the clutch 
is 15 in. long. 

The component parts (Fig. 3) con- 
sist of a cable drum having a 4-in. diam- 
eter pipe for the core to which a section 
of 8-in. pipe is welded all around at one 
end with a collar at the opposite end. 

The drive shaft (Fig. 3, right) is 
14%-in. in diameter and is welded to 
stock-sized sprocket. Bearings shown at 
left and right in foreground (Fig. 3) 
are constructed by welding a length of 
Y4-in. pipe on each side to a piece of 
flat stock. 

— &§ & & —— 


Fig. 2 (Lower left)—-Welded plates at critical points provide 
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"TO 850 DEGREES 
and that’s punishment 





THINK OF IT! Centrifugal pumps with discs whirling at 3500 revolutions 
per minute within a third of a hair's breadth of scraping the housing. 
That's precision! Then pour oil or other liquids of 850 degrees against 
those discs without expanding and jamming the works. Sounds impos- 
sible, doesn’t it? 


Yet, PACIFIC Engineers did it! They introduced chrome alloy steel in 
radically new designs and worked out a revolutionary cooling system. 
Result—pumps that perform with precision, not only at 850 degrees, but 
also at sub-zero and all the intervening degrees. With long life and 
economy, too! 





That's the kind of punishment Pacific Engineered Pumps are built to take. 
The tougher the job, the better! And there's a type and size of pump to 
meet all. variables in pumping conditions—oil field, refinery, process, 
utility, synthetic rubber plants—or what have you? 


PACIFIC has the ability and the backing to carry through! 


PACIFIC PUMP WORKS 


Executive Offices and Plant: Huntington Park, California * Export Office: 30 
Rockefeller Plaza, New York * Sales and Service: Offices in principal cities in the 
United States * Affiliated Companies: Dresser Manufacturing Co., Bradford, Pa.; 
Clark Bros. Co., Inc., Olean, N. Y.; The Bryant Heater Co., Cleveland, O.; Van der 
Horst Corp. of America, Cleveland, O., Olean, N. Y.; Bovaird & Seyfang Mfg. Co., 
Bradford, Pa.; Dresser Manufacturing Co., Ltd., Toronto, Ont., Canada. 


PACIFIC <A,.c PUMPS 





Hanlon-Waters Sold 


Hanlon - Waters, manufacturer of 
control instruments for the oil and syn- 
thetic rubber fields, has been acquired 
by interests owning McAlear Manu- 
facturing Company and Climax En- 
gineering Company, and in the future 
will be operated as a division of the 
latter group, under continuing Hanlon- 
Waters management. 

McAlear Manufacturing Company, 
Chicago, is the maker of similar con- 
trol devices used principally for mdus- 
trial and heating service. 

The two companies will be operated 
as separate divisions using the full plant 


will PROTECT YOUR TANKS- 


facilities of each, it was stated by Ed- 

ward F. Deacon, Climax president. 
There will be close collaboration be- 
tween the engineering and sales staffs, 
however, and each line will be imme- 
diately supplemented by exclusive de- 
velopments, patents, and features of 
the other. 

McAlear will take over selling and 
distribution functions of both com- 
panies in the industrial, power, process- 
ing, marine, and heating fields. Hanlon- 
Waters will continue to concentrate in 
the oil field. 

The Hanlon-Waters line includes, in 
addition to automatic control instru- 


Keil, PRINTS 


% — 


and Exrfosed Wetal Coustructiou 


* Reilly —- fight corrosion on all metal construction that 


is exposec 


to the air, or for use under ground or under water. 


REILLY COLD APPLICATION No. 40—For use on tanks, struc- 
tural steel and other metal surfaces that are exposed to the 
atmosphere and to corrosive gases. 


REILLY COLD APPLICATION No. 5—For use on tanks and 
other metal that is to serve under ground or under water. 
Also an excellent waterproofing agent for concrete. 


REILLY COLD APPLICATION No. 50— Designed expecially to 
withstand erosion and abrasion, and the action of either fresh 


17 PLANTS 
To Serve 


or salt water. 


ments, bolted and welded steel tanks 
and separators. The company holds 
large government contracts for port- 
able military pipe lines, which the com. 
pany’s engineers helped to develop. 
Climax Engineering Company, Clin. 
ton, Iowa, third member of the group, 
manufactures gas, butane, and diesel 
engines, electric generating sets, etc,, 
widely used in the oil and power fields, 





Acquires New Building 

The acquisition of another new fac- 
tory building is announced by Felt 
Products Manufacturing Company, 


Chicago, makers of gaskets, packings, 
and other sealing materials. 

The new building, which will be an 
addition to the plant buildings already 
occupied, is a 2-story structure with 
125 ft. on Fulton Street, 200 ft. on 
Carroll Avenue, and occupying the en- 
tire block on Sheldon Street. It con- 
tains 55,000 sq. ft. of floor space. 





To Build Engines 

The Lufkin Foundry and Machine 
Company, Lufkin, Texas, manufactur. 
ers of oil field pumping equipment, by 
arrangement with Cooper-Bessemer 
Corporation, will man sture com- 
pletely and sell two of the oil field size 
Cooper-Bessemer engines; the GSC 54 
by 7, 2-cylinder, 2-cycle, 25 to 35-hp,, | 
and the GSD 7! by 9, 2-cylinder, 2-7 
cycle, vertical engine. These engines” 
are of the medium speed class, running 
from 300 to 600 r.p.m., which are con- 
servative rates established for oil field 
engines for a long period of time. 

The new units will be known as the 
Lufkin-Cooper-Bessemer and will be 
sold only by Lufkin’s organization and 
its branches in all parts of the oil pro- 
ducing country and also through Coop- 
er-Bessemer Corporation. 

The Cooper-Bessemer engines are 
well known in the oil country and this 
new arrangement will simply add addi- 





REILLY PIPE ENAMEL—F or dependable protection to pipe lines. 


; + : tional service to two already well estab- 
Used both as an inner lining and coating on steel water lines. 


lished service institutions. 


the NATION 


Booklet describing these Reilly Protective Coatings 
will be sent on request 


REILLY TAR & CHEMICAL CORPORATION 
Merchants Bank Building, Indianapolis 4, Ind. 


500 Fifth Avenue, New York 18,N.Y. © 2513 S.Damen Avenue, Chicago 8, Ill. 





Win Recognition 

The men and women of U. S. Steel’ 
Oil Well Supply Company have fof 
the third time won Army and Navy 
recognition. 

Under Secretary of War Robert Pi 
Patterson has notified the plant at Oil 
City, Pennsylvania, of the second re- 
newal of its Army-Navy “E” flag. 
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THESE CAMERON PRODUCTS HELPED 
DRILL THE hese D —" DLE 


~~ 


“ 


**Flex-Seal"’ 
Mud Line Valve 


Shear Relief 
Valve 


Phillips Petroleum Company's 
Price No. 1, Pecos County, Texas 


We of Cameron Iron Works join the industry 
in extending congratulations to Phillips Petroleum 
Company for its outstanding achievement. 


We are naturally proud that a number of 
our products were selected for Price No. 1 — 
Shear Relief Valves to protect the pumps against 
excessive pressures; Mud Line Pressure Gauge to 
provide accurate, easily read mud line pressures; 
Flex-Seal Mud Line Valves to provide a depend- 
able, pressure-tight shut-off when needed. 


CAMERON IRON WORKS, INC. 


711 MILBY ST., HOUSTON, TEXAS 
Export: 74 Trinity Place, New York, N. Y. 
California: Howdtd Supply Co., Los Angeles 
Rocky Mountain: M fain Sales & Service, Casper, Wyo 








For Operations in SOUTH AMERICA 


OIL COMPANIES PREFER 
All- Wheel-Drive TRUCKS — 

















@ Making geophysical surveys of oil lands in South able transportation for a United Geophysical Company 
America is no Sunday picnic for the hard-bitten crews crew in Brazil, dozens of other Marmon-Herrington 
of jungle-fighting scientists, who lead the way into All-Wheel-Drive converted Fords are serving many 
every new oil field. similar companies in other regions of South America 

Nor is it an easy job for transportation equipment. Practically all major oil companies and many inde 
Only vehicles of unusual ability—ability to force their pendents, use Marmon-Herrington A//-Wheel-Drive, 
way through jungle muck and mud, to ford streams at home and abroad, for the toughest hauling job 
and climb steep grades—can be relied upon. in the oil fields. We hope it will not be long unt 

Just as the unit shown above is providing depend- more of them are available for these vital services 


* BACK THE ATTACK * BUY MORE BONDS! x 


MARMON -HERRINGTON 


RU Wheel Quve rv: 


| MARMON-HERRINGTON CO., Inc., INDIANAPOLIS 7, INDIAN! 
Cable Address: MARTC 








pm pany 
rington 
, many 
merica. 
ry inde: 
Drives 
ig, jobs 
r4 until 
ervices. 





Pemco Personnel Changes 


Colonel W. F. Rockwell, president of 
Pittsburgh Equitable Meter Company, 


has announced several changes in the 


executive staff. 
N. J. Kenny, 
formerly gen- 


- eral manager of 
- the National 


Meter Division 
in Brooklyn, 
has been trans- 
ferred to the 
home offices in 
Pittsburgh 
where he will 
serve as assist- 


ant to Colonel — Be 


A. R. WHITTAKER 
ny has also been 
appointed 
chairmanof the 
postwar prod- 
ucts develop- 
ment commit- 
tee. 
A. R. Whit- 
taker, formerly 
factory man- 
ager of the Na- 
tional Meter 
Division, will 
assume the du- 
ties of general 
manager and 
has been placed in complete charge of 
all functions at the Brooklyn factory. 


Rockwell. Ken- 


N. J. KENNY 





Guthrie Promoted 
A. M. Guthrie has been advanced 


from eastern district manager to field 
sales manager of the Buckeye Traction 
Ditcher Company, according to an an- 
nouncement by Paul B. Cochran, gen- 
eral manager. 


“Al” is assuming the entire handling 
of distributor policies and appoint- 
ments through the company’s district 
managers. His headquarters will be at 
the plant, Findlay, Ohio, but, as post- 
war plans crystallize, he will travel ex- 
tensively. 





Globe Tool Official 


Thos. H. Stancliff has been elected 
vice president of Globe Oil Tools Com- 
pany, Los Nietos, California, and will 
be in charge of research and engineer- 
ing work. Stancliff has been with the 
Reed Roller Bit Company for the last 
15 years, having started with that com- 
pany when roller bearings first were 


many new designs and developments in 
drilling tools during the last decade. 


Wins $1000 Bond 


T. W. Bell, The Texas Company, 
production engineer at Taft, Califor- 
nia, was winner of the Fluid Packed 
Pump Company name contest. His 
name “Oilmaster” was awarded the 
first prize of a $1000 war bond. The 
purpose of the contest was to find a 
name that would identify all pumps 
manufactured by this company. 

The five $50 war bonds were award- 
ed as follows: 

Harry Manes, Root-Rhodes Oil 





Company, Eastland, Texas. 

Marvin A. Remke, the Carter Oil 
Company, St. Elmo, Illinois. 

G. H. Hutchings, Annand-Hutch- 
ings Company, Cut Bank, Montana. 

J. P. Crawford, Producers and Re- 
finers, Inc., Oklahoma City, Oklahoma. 

G. R. Lucie-Smith, Trinidad Lease- 
holds, Ltd., Trinidad, B.W.I. 

According to J. B. Reilly, president 
of Fluid Packed Pump Company, about 
1000 participated in this unusual 
method of finding a new name for a 
line of products and the contest aroused 
widespread interest among oil men 
throughout the country. 











two to five times longer. 


LESS DOWN TIME, MORE OIL 
At LOWER COST with 


MARTIN PLUNGERS 


Thousands of Installations Have 
Proved Their Efficiency ... 


In wartime it is important to recover every 
barrel of oil possible; to operate with the 
greatest efficiency, least amount of “down 
time” and repairs, to conserve labor and re- 


duce costs, to prolong well life. 


MARTIN PLUNGERS, with Exclusive One- 
Piece Body and Split Rubber-Fabric Rings, 
are your best wartime equipment. They are 


made to fit any size or make pump, and last 





THE OPERATION SURE 
DID ME A WORLD OF GOOD 





SOLD ONLY THROUGH 
SUPPLY STORES 


See Page 1551 


Composite Catalog 


CC ee ee ee ee eae 


1 25/32” 30 Groove 


Size 


Field Representatives 


Tom Hulett 
El Dorado, Ark. 
C. J. Baeten 
Wichita, Kans. 
Lynn C. Holloway 
Houston, Texas 


Hugh Robinson 
Blackwell, Okla. 

F. M. Wilson 
Wichita Falls, Texas 

J. Walter Wade 
Chicago, Il. 

E. C. Dilgarde 
Casper, Wyoming 


ining dovdluped Ser sock Wine, end of- JOHN N..MARTIN 


vancing to the position of assistant VW Y i k ‘ 
1] W. BradyoSt. Tulsa, Okla. 


chief engineer. He has had active ex- 
perience in virtually all major oil fields 
of this country, and his efforts have 

n responsible in a large measure for 
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FWD Trucks 
work ‘round 
the clock on 
the tough jobs 
---e the long, 
difficult hauls 


“When Day is Done” isn’t just a song—in the oil fields. Because day is never done 
—the work-day, thatis. With relentless determination that never sags, men work to 
draw out of the ground the lifeblood for our machines of victory. Strong, hardy men. 


Strong, hardy trucks, too, are in demand, because much is expected of them. 
Men and gear, headed toward location, must cover terrain that can be nego. 
tiated only by trucks that can go through — regardless. FWD trucks outnumber 
all others for the tough hauls, the real difficult jobs, in the oil fields. FWD’s take 
full loads to places you wouldn't think a truck could reach. Their dependable, 
unfailing hauling power is called on 24 hours a day —and FWD’s go through. 


FWD’s true application of the four-wheel-drive principle, equalized power and load 
distribution, rugged construction, and great reserve power—these are the reasons for 
FWD’s unchallenged leadership—in the oil fields and wherever the going is tough. 


THE FOUR WHEEL DRIVE AUTO CO., Clintonville, Wisconsin 


Canadian Factory: KITCHENER, Ontario 


IN EVERY FIELD WHERE TRUCK QUALITY 1S PUT TO THE TEST—FWD's STAND UP 


COMMERCIAL CONSTRUCTION UTILITIES Olt FIELOS MILITARY 

































































Dramatizes Postwar Plan New Sales Manager 


A postwar program for full employ- President J. C. Axelson of the Axel- FORMER ENGINEERING STU- 
| ment on a basis of free enterprise 1s son Manufacturing Company, Los An- DENTS—Major oil company desires 
"the subject of a series of advertisements geles, announces the promotion of Al- applications of persons who are in- 











being released by Union Wire RopeCor- Vi. Zwerneman to the position of vice _ terested in getting into the petroleum 
ation, with headquarters at 2106 president and general sales manager ind d who h b i 
Manchester Avenue, Kansas City, Mis- Thi 8 locel : iL oy One Wee eee Oe 
souri. The ads are a condensation of the is announcement Closely follows neering or geological students in a 
planned peacetime program of the Am- Zwerneman’s return from Washington reputable school or university. Ex- 
lone erican Road Builders’ Association with where for 9 months he has been affiliat- perience helpful but not essential. Do 
-" ‘lystrations that present dramatically ed with the Petroleum Administration not apply if employed in essential 
nae the advantages of the plan. for War. - . : 
ites. i = activity at highest skill. Address Box 
= Need of the effort that must be made Before leaving for the national capi- ; 
ego- to keep free enterprise free in America _cal] Zwerneman had a record of 20 years’ Be. 9, cate She Teivenan Engeer, 
nber is stressed in the initial advertisement, service with Ansiecon P. O. Box 1589, Dallas, Texas. 
take published in this issue. It has a chart by : _— ee 
able, which results of the American Road — 
ugh. Builders highway building program can 
be visualized at once. 
load The Union Wire Rope Corporation 
is for “hopes that this series will serve to re- 
ugh. mind all industries of the responsibility 
. in this direction that is definitely theirs 
— and, perchance, point the way of doing 
something about it.” 
P New Division Established 
The industrial power division, with 
. H. T. Reishus as general manager, on 
: March 1, 1944, assumed direction of 
and responsiblity for International Har- 
vester Company’s entire industrial pow- 
er business. 





A division is a new unit in the Har- 
vester company. It differs from a de- 
} partment in that a department deals 
with only one function, such as en- 


NEED A PUMP THAT WON'T QUIT? 


..- Rely on G9 


N°? matter how tough the going... mud doesn’t clog Rex Pumps. Their 
no matter how long the working “free-flow” design permits Rex Pumps 
H. T. REISHUS NEAL HIGGINS day, Rex Speed Prime Pumps don’t to handle solids up to one-fourth the 
quit on the job. They're buileforrugged size of the intake . . . assures more effi- 
oil field service... builttokeep pump- cient pumping performance. 










gineering or sales, whereas a division is 





a group of depar tments, each of which ing under conditions that would cause For complete information about these 
is engaged in its own functions but all many pumps to call “quits.” and the many other advantages of Rex 
of which are concerned with the same Even when the suction line is leaking Speed Prime Pumps, 


product or group of products. 
The industrial power division is a 
complete division with its own sales or- 


| air, Rex Pumps keep right on deliver- send for your copy 
| 
| 
ganization. Neal Higgins is manager of | 
| 


ing. For the patented “‘Air-Peeler,” an of Bulletin No. 434. 
exclusive advantage of Rex Pumps, liter- Write Chain BeltCom- 
ally peels air from the impeller and pany, 1719 W. Bruce 
rushes it out the discharge. Street, Milwaukee 4, 


sal . 
es, and G. A. Gilbertson and W. M. Heavy oil and cutting-filled drilling Wisconsin. 


Parrish are assistant sales managers. 

Managers in addition to Higgins in- 
clude: D. B. Baker, manager of engi- 
neering; H. B. Rose, manager of manu- 
facturing; W. M. Holland, manager of 
supply and inventory, and M. L. Allen, 
divisional comptroller. 

The sales department will function 
under Higgins, with the two assistant 
sales managers, and R. C. Flodin as as- 
sistant to the manager. 
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CHAI-N BELT COMPANY OF Mit Wat? 











ORBIT 


MASTER VALVES 


WITH 
UNEQUAL FLANGES 


The ORBIT GEAR OPER- 
ATED MASTER VALVE 
makes your Christmas Tree 
more compact by eliminating 
the use of an adapter flange— 
also eliminating chances for ad- 
ditional gasket leaks. The Un- 
equal Flanges are cast integral 
with the body of the Valve. 


Orbit Gear Operated Master 
Valve 


This valve can be furnished 
through all fabricators of 
Christmas Trees or through any 
of your local “ore stores at a 
= comparable to that of 
eading plug valves, YET, this 
valve requires no lubrication to 
effect a seal. 





See Pages 2194 to 2211 in 1944 
Composite Catalog 











Specify 


ORBIT 
VALVES 


OIL WELL 
IMPROVEMENTS 
co. 


Since 1912 
TULSA, OKLAHOMA 
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Running T 


WITH MEN IN THE INDUSTRY 





MEINHARD H. Kotzesue, president 
of the Gasoline Plant Construction Cor- 
poration, Houston, Texas, received the 
Hanlon Award at 
the annual conven- 
tion of the Natural 
Gasoline Associa- © 
tion of America at 
Dallas, Texas. He 
was the eighth re- 
cipient of theaward, 
which is conferred 
each year for out- 
standing meritor- 
ious service to the 
natural gasoline in- M. H. KOTZEBUE 
dustry. The citation stated that Kotze- 
bue was primarily responsible for the 
introduction and development of high 
pressure absorption at natural gasoline 
and cycling plants and that his fore- 
sight and practical engineering judg- 
ment in the design and construction of 
such plants has saved production costs 


and conserved natural resources. 
jovacnalllemien 


W. W. Scutx has been appointed 
manager of the synthetic rubber plant 
being operated at Port Neches, Texas, 
by The B. F. Goodrich Company for 
the government, it is announced by 
William I. Burt, general manager of 
plants. Scull joined B. F. Goodrich in 
1929 and had been operations manager 
of the Port Neches plant since last July. 

——<>—__- 

A. J. JoHNson, head of the en- 
gineering department, and Hiram Nor- 
CROSS, manager of the New York office, 
have been elected vice presidents of the 
Shell Development Company, it was 
announced by A. E. LACOMBLE, presi- 
dent. Joining Shell in 1929, Johnson was 
first a member of the Norco refinery 
laboratory staff and later became assist- 
ant department head. In 1936 he was 
transferred to St. Louis and subsequent- 
ly to Houston, where he was assistant 
superintendent of the refinery. In 1940 
he went to San Francisco as head of the 
engineering department. Norcross join- 
ed Shell Oil Company in 1933. In 1941 
he was transferred to the headquarters 
of Shell Development Company in San 
Francisco and a year later became inan- 


ager of the New York office. 
——< > 


H. H. CHamp tin, 76, head of the 
Champlin Refining Company, Enid, 
Oklahoma, died April 30 after more 
than a year of poor health. Champlin 
was a pioneer in the Oklahoma oil in- 
dustry, 


Roser S. PeaRE, manager of publi 
ity and broadcasting for the Gene 
Electric Company since 1940, ag 
chairman of the company’s general ad 
vertising committee, has been elected 
vice president by the board of direc ors, 
Peare will direct the company’s adver. 
tising, broadcasting, and general pub 
licity activities as a member of the pre 


dent’s staff. 
<> 


Epwarp F. DEacon, president ¢ 
Climax Engineering Company, Clintom 
Iowa, and the Mc-. 

Alear Manufactur- 

ing Company, of 

Chicago, Illinois, 

announces the ap- 

pointment of AL- 

LEN S. GEORGE as 

special representa- 

tive for Climax and 

McAlear products 

and engineering 

specialties in the 

Mid-Continent and _=A. S. GEORGE 
Southwest areas. For the present, Geo 
will operate from his headquarters 
3416 Cockrell Street, Fort Wort 
Texas. 

- <> - 

E. J. Daty, Wickwire Spencer St 
Company, Houston, Texas, has beeni 
formed that his son, Lieut. Jack J. Dal 
was decorated with the Air Medal 
recognition of courageous service in€ 
Southwest Pacific area. Jack flies a Ps 
Lightning in a fighter squadron and 
still in that area, according to his 
ters. Most of his exciting experiet 
must await the war’s end for telling. 7 

—— 


Bethlehem Supply Company 
nounces the appointment of HARVEY 
Davipson as chief 
engineer in the 
manufacturing di- 
vision of its Tulsa 
plant. He will be in 
charge of design of 
products manufac- 
tured by the com- 
pany at Tulsa. 

Davidson has had 
several years’ ex- 
perience in this kind . 
of work, having H. E. DAVIDSO 
been associated with Cardwell 
ufacturing Company of Wichita, 
sas, and more recently with Unit & 
and Equipment Company of Tulsa. 
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EXAS’ DEEPEST Oil Well 


1S FLOWING THRU A 
100% O-C-T TREE! 


Wheeler No. 1, Winkler Couuty, Texas, 
producing from 10,710 ft., is West Texas’ 
deepest oil well. The O-C-T 10,000 Ib. test 
Christmas tree pictured herewith provided 
ample safety factor for the completion op- 
erations. 


WEST 1 


Like many operators who question the 
wisdom of welded casing seals due to the 
difficulty of welding some grades of high 
carbon casing, the inconvenience of field 
welding operations and their consequent 
loss of rig time, and to the fact that a 
number of welded seals have proven de- 
fective and resulted in costly recompletion 
operations, this producer elected to use the 
O-C-T Type PF-1 Packoff Fiange in conjunc- 
4 tion with and as a secondary 

7 seal to the regular resilient seal 
* 4 below the casing head slips. 
£ This auxiliary packoff can be 

’ tightened at any future time by 

* making up on packing compres- 
sion screws provided on the 
outside of the flange. The Type 

g PF-1 Packoff Flange can be fur- 
@\ 4 nished with a testing plug to 

permit the application of hy- 
draulic test pressure between 
the two casing seals, if desired. 








O-C-T proudly flies 
this prized Treasur 
Flag bétause 100% 
of its employees are 
buying war bond 
and stomps. 








~—-- UIL LENTER TOUL COMPANY | 
GE-T houston. TExAS.gee-A riz 


“Selling Through Export Representative: Wal R. Wittich, 30 Rockefeller Plaza, New York, fh Y 
Leading Supply Stores”’ 



















































































got 


ger 


ACs SS 









DULL IN 
3 DAYS 


6 


STILL SHARP 
AFTER 30 DAYS 





The two ditcher teeth pic- 
tured above were used on the same machine 
and operated under identical conditions. 

The unprotected tooth at the top had to be 
sharpened every three days and was too short 
for further service after six sharpenings. 

But the Borium-protected tooth at the bottom 
operated for 40 days and wore only 2”. It 
was simply resharpened in the forge, retipped 
with Tube Borium, and put back on the ditcher 
for another 40 days’ service. 

Before the tooth was finally worn out, it had 
operated a total of 120 days! 

Tube Borium makes such savings possible be- 
cause the deposits represent the ultimate in 
wear resistance and the ability to cut hard 
earth formations. 


*Stoody Tube Borium is supplied in rods of Ye", 
6", Va’ and ¥" diameters and is available 
for either oxyacetylene or D.C. electric appli- 
cation. Prices and specifications are yours for 
the asking. 








These tungsten carbide particles do not melt 
when tube is applied but are held in suspen- 
sion in a mild steel matrix forming a deposit 

resembling coarse sandpoper. 
xt 
TORE Boniem 


> 






Send for free booklet on TUBE 
BORIUM, showing sizes and 
styles of rods and recom: 
mended methods of application. 


STOODY COMPANY 


1142 West Slauson ‘Ave., Whittier, Calif. 


STOODY HARD-FACING ALLOYS 
Eliminate Repacr 


Stop wear... 














et Sot LAUGH wiry BARNEY 





Three salesmen were eating dinner in 
a Washington hotel. The bill was $30 
and all reached for the check. The first 
fellow said his firm was in the 50 per 
cent bracket, doing war work, and that 
the bill actually would cost him only 
$15. The second man said, “Let me pay 
it. We’re in the 80 per cent bracket and 
it will cost me only $6.” The third one 
said, “I'll pay the check. My firm is 
working on a cost plus basis and we'll 
make $3 on the meal.” 

yy 

An oil field worker went into a drug 
store and after looking carefully 
around, said to the clerk: 

“Say, I want you to fix me up a great 
big dose of caster oil so it won’t taste.” 

“Sure,” the clerk replied, “but it'll 
take a little time. Would you mind hav- 
ing a cup of coffee until I get it ready?” 

About ten minutes later the wo:ker 
called the clerk. 

“Say, what about the shot of castor 


oil I asked for?” 


“Oh that,” the clerk grinned. “You 
drank it in the coffee.” 
“Coffee, hell!” the worker shouted, 


streaking for the door, “I wanted that 
for my foreman.” 
‘- # 
Insurance man putting questions toa 
cowboy: “‘Ever had any accidents?” 
“No,” was the reply. 
“Never had any accident in your 
life?” 
““Nope, a 
though.” 
“Well, don’t you call that an acci- 
dent?” 
“Hell, no. He bit me on purpose.” 
ee? 
“Where didja get that black eye?” 
“For kissing the bride after the cere- 
mony.” 
“Isn't that the usual custom?” 
“But this was three years after the 
ceremony. 


rattler bit me once, 


y 5 A v 
“Vacation plans don’t bother me,” 
said William Henry Penny. “My wife 
decides where I shall go, and my em- 
ployer when.” 
+ A g - 

A Swede walked into the ticket of- 
fice and asked for a ticket to Chicago. 
“Do you want to go by Buffalo?” 

“My gudeness, no, ef Ay can’t go by 
train geeve me reindeer.” 
yor 
Wife: Good heavens, George, this isn’t 
our baby! This is the wrong carriage! 
George: Shut up! It’s got rubber 
tires, 
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A traveling salesman stopped to buy 
some corn from a mountaineer. “Tt’s too 
bad about the war,” he remarked after 
the corn had been paid for. 

“War?” asked the old man, “ 
countries afightin’ a war?” 

Surprised, the salesman said “Yes, 
many countries and it’s a big one this 
time.” 

The old man thought this over for a 
minute and said, “Well, they’ve got a 
good day for: it.” 

,rg7 

A woman went into a bank to buy a 
War Bond. 

“What denomination?” asked the 
clerk. 

“Presbyterian,” she answered. 

a eZ 

Ex-Service Man: So you were in the 
Army, Ikey. 

Ikey: Oh yes, I vas in the Army. 

Did you get a commission? 

No, only my wages! 

a 

There was once a man in our town 
who was a heavy drinker. “You ought 
to quit it, John,” a doctor friend ad- 
vised. “Quit it, and I’m sure you'll live 
longer.” 

He promised to do so, and some time 
later his friend asked him how he was 
making out. “I am sure you were right 
about living longer,” he said. “I tried 
it a full day, and it was the longest day 
I ever lived.” 

a ae 

A man who had been called for jury 
service asked to be excused. 

“On what grounds?” asked the judge. 

““We’re so busy at the office, sir, arid 
I ought to be there.” 

“So you are one of *those men whe 
think they are indispensable; you think 
that the firm cannot do without you. Is 
that it?” 

“No, sir; far from that. I know very 
well they can, but I don’t want them to 
find out.” 
“Excused,” 


Is two 


said the judge. 

5 y q 

A newly rich Irishman in street dress 
walked into an exclusive club the other 
night and one of the attendants called 
his attention to a sign, reading ‘‘Pa- 
trons must:.wear- full evening dress.” 
Pat squinted at it for a few minutes and 
then inquired disdainfully: “Who's 
smoking?” 

4,4 f 

Ethel: My father always proposed a” 
toast before he disciplined me. 

May: That’sfunny. What was it? 
Ethel: Bottoms up. 
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Viscous Panel Filter 


OLLINGER Corporation (for- 
merly Staynew Filter Corpora- 
tion) announces a new viscous panel 
filter. Designated as Model DPV, the 
new filter is offered primarily for appli- 
cation in ventilation and air condition- 
ing systems where filter resistance up to 
approximately 0.60 in. of water is per- 
missible. ; 
The Model DPV filter is a scientific- 
ally designed cell, 
the filtering me- 
dium consisting 
of a series of 
crimped layers 
of galvanized 
screen cloth and 
woven copper 
mesh. This me- 
dium, when coat- 
ed with Pingene 
PD-10 filter oil, 
forms an unusually efficient filter, it is 
stated. The medium is so arranged with- 
in the metal cell that it provides ex- 
tremely large dirt-hold- . 








Model DPV cell and frame 
assembly 





ing capacity, thus requir- 
ing a minimum of servic- |€> 
ing. 

The cells are unusually 
heavy, being made up of 
16-gauge steel finished at- 
tractively with a corro- 
sion-resisting paint, and 
are fitted with handles 
and cam-type locking 
latches that hold the cell 





tightly in place in its box- 
type supporting frame, 
thus positively sealing the 
unit against air leakage. 








The box-type supporting 
frames are so designed and _Secionui view of 
drilled that they can be sagen at 
riveted together to form °* of filtering 

a flat bank, or, by the ad- 

dition of angles, a series of ““V’s,” so that 
a maximum of filter capacity can be 
installed for any given space. 


Colored Filters 


new development in respiratory 
safety by Mine Safety Appliances 


Company is its M.S.A. colored filters 
for M.S.A. Comfo and Dustfoe respira- 
tors. Designed for use with these mod- 
ern, dust respirators, each of the three 
types of filters has its own distinctive 
color. The color shows through the 
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transparent Dustfoe and open Comfo 
filter containers and permits inspection 
at a glance of the filter type employed, 
without removal from the respirator. 

Thus, states the manufacturer, the 
filter type is constantly in view for 
worker, foreman, and safety inspector, 
helping to assure correct filter use for 
each type of job. Workers are able to 
associate quickly color of filter with its 
dust and fume protective classification. 

Further details on M. S. A. colored 
filters are available from Mine Safety 
Appliances Company, Braddock, 
Thomas and Meade Streets, Pitts- 
burgh 8, Pennsylvania. 





Rex Uni-Flow 


HAIN Belt Company, Milwaukee, 
Wisconsin, announces the manu- 
facture of a new conveyor-elevator 
system to be known as the Rex Uni-Flo. 
This type of conveyor is a new and 
unique method for the mass handling 
of free-flowing bulk materials. 

The new Rex Uni-Flo is a conveying 
unit of the continuous-stream type. It 
is composed of a chain belt equipped 
closely-spaced scraper-carrier flight, 
which operates in an enclosed casing. 
With the entire cross-section of the cas- 
ing and all the space between the flights 
solidly filled with the material being 
handled, a continuous flow of material 
results. 

Rex Uni-Flo has many distinguish- 
ing features. It has a positive and unique 
discharge mechanism that definitely re- 
moves all material in the conveyor sys- 
tem at the point of discharge, it is 
stated. It is completely self-feeding and 
no auxiliary feeding devices are requir- 
ed. Rex Uni-Flo is self-cleaning and 
has a minimum of churning and degra- 
dation of materials either while in op- 
eration or after the feeding has stopped. 
it operates at relatively slow speeds, 
which means longer life and freedom 
from maintenance worries. 


Rex Uni-Flo is flexible in application 
with a wide choice of basic units and 
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few limitations as to layout. It can con- 
vey material horizontally, vertically, or 
at any angle. It offers a direct line of 
transportation by the shortest possible 
route to conserve valuable productive 
space. Because it is essentially a closed- 
circuit method of handling, it is clean 
and dust-free. 

Chain Belt Company also manufac- 
tures many other types of bulk material 
conveyors including belt conveyors, 
apron feeders, bucket elevators, scraper 
conveyors, and a complete line of power 
transmission chain belts and machinery. 





Bulldozer and Trailbuilder 


NEW cable-controlled bulldozer 

and trailbuilder, known as the 
“Centro-Lif,” has been announced by the 
Buckeye Traction Ditcher Company, 
Findlay, Ohio. The new Centro-Lif is 
currently offered in two models, one 
weighing 5855 lb., without the power 
control unit, for Allis-Chalmers HD- 
14 tractors, and the other, weighing 
5140 lb., without the power control 
unit, for Allis-Chalmers HD-10-W 
tractors. Both models are controlled by 
Buckeye single or double drum power 
control units. The new design is en- 
gine mounted and cable is carried over- 
head from winch to moldboard. 


The principal new feature is the cen- 
ter lift construction of the moldboard, 
which provides many advantages: 
Light weight for its size, simple con- 
struction, and straight lift of the blade. 
The horn is designed so that the mold- 
board is close to the tractor radiator. 
The push arms are so constructed that 
the moldboard pivots about a single 
king pin and can be angled to the right 
or left by removing two landside pins, 
swinging the moldboard to the desired 
side, and replacing the landside pins. 
The moldboard can also be easily tilted 
by means of a double trunnion mount- 
ing of the push arms. By attaching one 
push arm to the top trunnion on one 
side while the other arm is mounted on 
the lower trunnion on the opposite side, 
a vertical adjustment of 12 in. at end 
of moldboard is provided. 


Maximum height of lift of leading 
corner of blade is 53 in., whereas dig- 
ging depth of blade below grade is un-% 
limited. Trailbuilder moldboard is 12 
ft. 9% in. long and 37 9/16 in. high 
and is fitted with reversible cutting 
edge and replaceable corner bits. 














ASSEMBLED 
and 
TESTED 
by 
RECTOR 


RECTORHEADS 


FURNISHED IN THE FOLLOWING COMBINATIONS: 


6,000-Ib. test Casing Head with 10,000-lb. test Tubing Head. 
4,000-lb. test Casing Head with 6,000-lb. test Tubing Head. 
6,000-Ib. test Casing Head with 6,000-lb. test Tubing Head. 
+,000-Ib. test Casing Head with 4,000-lb. test Tubing Head. 


RECTORTREES assembled and tested in both Wichita Falls and Houston Plants. 


This RECTORTREE permits you to drill your 
well with a 6,000-pound test Rector Casing 
Head before you know whether an equal or a 
higher test tubing head is required for com- 
pletion and producing. Use of the restricted 
seal ring gives all the safety features of a 
higher pressure casing head. 


NO FABRIC PACKING IS USED IN THE 
RECTOR CASING HEAD FOR A PERMA- 
NENT SEAL...NO INTERMEDIATE 
FLANGE BETWEEN CASING AND TUB- 
ING HEAD ...OR OTHER ACCESSORIES 
...» NECESSARY FOR SURE, SAFE CON- 
TROL OF YOUR WELL...A.P.I. BOLTS, 
IN SIZE AS WELL AS LENGTH, USED IN 
THIS CONSTRUCTION. 


Refer to your 1944 Composite Catalog... 
or write for a copy of the new 1944 Rector 
Catalog, just printed. 


RECTOR WELL EQUIPMENT CO., INC. 


FT. WORTH, TEXAS 
Export LUCEY EXPORT CORP, Woolworth 
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Representatives in Active Fields 
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New GE Motor 


N electric motor operating at the 
record-breaking speed of 120,000 
r.p.m., or more than 7,000,000 r.p.h., 
has been built and tested by General 
Electric Company. The motor was de- 
veloped for application to internal 
grinding machines used in finish grind- 
ing small holes, many less than 1% in. 
in diameter, in vital war parts. Al- 
though the motor will not be available 
for general use until after the war, an- 
other possibility for its use is in driving 
small drill chucks for drilling tiny holes 
in soft metals, using drills 1/32 in. in 
diameter and less. 


According to F. W. Baumann and 
D. H. Ware, G-E motor engineers, the 
surface speed required to produce a 
high-grade finish economically by 
grinding should be about the same 
whether grinding a large or small hole. 
A medium size wheel rotating at a mod- 
erate speed gives the requisite surface 
speed but for small holes only a tiny 
grinding wheel can be used, hence the 
high rotating speed is essential. 

With normal voltage applied at 2000 
cycles, the new motor reaches full speed 
in less than a second. It is rated 3 hp. 
and weighs but 7 Ib. as contrasted with 
the standard 3-hp., 1800-r.p.m. motor 


For almost every heavy duty application where the load is radial, 
there is an adaptable, durable, dependable AMERICAN RADIAL 
ROLLER BEARING capable of withstanding the tremendous stresses 
and strains demanded by the ponderous equipment and stepped-up 
tempo of today’s manufacturing. And because they are specially 
designed for ‘tough going’, AMERICANS render smooth, continuous, 
trouble-free service under the most adverse operating conditions, 
resulting in lower maintenance costs and increased performance-life 
of heavy machinery and equipment. 


AMERICAN RADIAL ROLLER BEARINGS are made in 5 styles 
4 S.A.E. series and 85 sizes. Special designs to order are also avail- 


able. Consult our engineering department on all your roller bearing 
problems. Write today! 


AMERICAN 


- ER BEARINGS 


AMERICAN ROLLER BEARING CO., Pittsburgh, Pa. 
Pacific Coast Office: 1718 S. Flower St., Los Angeles, Calif. 


AMERICAN 


Heavy-Duty ROLLER BEARINGS 





that weighs 105 lb. The motor is* sg 
small that it fits into the palm of a per} 
son’s hand, while its rotor is scarce} 
larger than a man’s thumb. 

Tests the motor has passed succes: 
fully at 120,000 r.p.m. include 8-hr! 
continuous runs at rated horsepower agi 
well as grinding tests with a tiny grinds) 
ing wheel mounted directly on the mo. | 
tor shaft. 

Problems entering into the design of § 
the motor were largely of a mechanical 
nature. As the utmost in smooth opera-" 
tion is an essential to precision grinding, 
ultra-precision bearings with practical. 
ly perfect dynamic balance were re. 
quired. A special oil-mist lubricated 
type of bearing is used. 





Corrosion Resistant Pump 


CORROSION resistant centri- 

fugal pump designed by National? 
Carbon Company, Inc., for the chem-3 
ical process industries is now out of they 
experimental stage and has been stand- | 
ardized in three sizes. 

Constructed of chemically inert 

““Karbate” material, which is a carbon? 
stock made impervious to seepage of 


liquids under high pressure, the pumps 
have shown excellent performance and 
servicability under plant operating con- 
ditions in a variety of chemical appli- 
cations. 

Their resistance to almost all 
corrosive fluids, including acid mix- 
tures such has HCL and H,SO,, gives 
the Karbate pumps a longer life spam) 
and at the same time avoids metallic} 
contamination of liquids being handled, 
the makers state. Karbate pumps may 
be used without danger where sudden 7 
variations of fluid temperature induce 7 
thermal shock, it is stated. 


The largest of the three pumps op- § 
erates against a 100-ft. head. They afe 
so engineered that from inlet to outlet’ 
the liquids are in contact with the Kat-} 
bate material. The Karbate sleeve cov- 
ers the steel shaft, and is cemented 
the impeller disk rather than to thé 
shaft itself. The shaft end is covered 
with the Karbate cap. The pumps 
sealed with a rotary faced seal, thereby§ 
eliminating the maintenance problem 
inherent in stuffingboxes. 
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THIS IS THE 10th ANNIVERSARY OF SCHLUMBERGER WELL SURVEYING CORPOR 
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WILL BE AN 
URGENT POSTWAR NEED 


Maybe it is entirely too early to order your 
postwar Water System. Maybe you can't 
even determine the amount of water you 
may need. But you do know that you are 
going to be pretty “hard boiled" about 
such things as long-life quality—top flight 
efficiency—and extra low operation cost. 

Summing it up, you are going to de- 
mand the very features that have made 
Layne Water Systems world famous. But 
you are not going to buy on reputation 
alone. You are going to ask for a lot of 
bed-rock facts and figures. You will want 
to know exactly what you are getting for 
your dollars. 


Fortunately, you are going to be the very 
kind of prospect that Layne likes to meet— 
the kind of buyer that will understand and 
fully appreciate the incomparably fine fea- 
tures found only in Layne Turbine Pumps 
and Water Systems. You are going to be 
a dandy postwar customer, and like hun- 
dreds of other “look before you leap" buy- 
ers, you are going to be a 100 percent 
satisfied Layne customer. 


For literature and further facts, address 


Layne & Bowler, Inc., General Offices, Mem- 
phis (8), Tenn, 


AFFILIATED COMPANIES: Layne-Arkansas Co. 

Stuttgart, Ark. * Layne-Atlantic Co., Norf olk. 

Va ayne-Central Co. 

Layne- -Northe rn ) oO. 

woutstana Co. 
Well Co. 


Memphis, Tenn. * 
Mishaw aka, Ind. * Lavyne- 
Lake Charles, La. * Louisiana 
Monroe, La. * Layne-New York Co., 
New York City * Layne- Poe Co Mil 
waukee, Wis. * Layne-Ohio Co., ¢ ‘olumbus Ohio 
* Layne-Texas C 

Weste ie Co. ° 

Co. of Minne sota., Minne apolis. Minn. 

tional Water Supply Ltd.. London, Ontario. C. anada 


PD Layne 


WELL WATER SYSTEMS 
DEEP WELL PUMPS 


BUILDERS OF WELL WATER SYSTEMS 
FOR INDUSTRIES AND MUNICIPALITIES 
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"Oilwell" Changes 
Fred F. Murray, president of Oil 
Well Supply Company, U. S. Steel sub- 
sidiary, has-announced appointments 
and reassignments 
of sales department 
personnel through- 
out his organiza- 
tion. Because of the 
numerous field es- 
tablishments of Oil 
Well Supply Com- 
pany, the reassign- 
ments are nation- 
wide in scope. 
Lloyd E. Tracy 


has been appointed __F. F. MURRAY 


G. A. HAYS 


J. M. POST 


V. J. WATERS 


M, E. NICKLIN R. R. McAFEE 


K. B. WINSTEAD 


W. F. PARKER 


general manager of sales, with head- 
quarters at Dallas, Texas. He will be 
assisted by F. D. Smith and A. C, 
Michaelis. 

George A. Hays, vice president with 


headquarters at Dallas, will devote his | 


full time to major sales problems in all 
domestic areas. 

John M. Post will continue as man- 
ager of the tubular division of the gen- 
eral sales department, with headquar- 
ters in Pittsburgh, Pennsylvania. He 
will be supported by F. W. Little, assist- 
ant manager of the tubular division. 

V. J. Waters, as a member of the 
general sales department, will continue 
as manager of the used equipment de- 
partment and manager of the merchan- 
dise claims department, with headquar- 
ters at Dallas. M. D. Routzon has been 
appointed assistant manager. 

Kenton Chickering will continue to 
head the advertising and catalog section. 

M. E. Nicklin will continue as man- 
ager of the export division and will be 
supported by M. E. Keenan, manager of 
export sales. The export division office 
is in New York City. 

R. R. McAfee, Columbus, Ohio, suc- 
ceeds F. D. Smith as manager of the 
eastern division, and will be supported 
by C. H. Maynard, assistant manager, 
eastern division, and L. M. Woltz, tu- 
bular sales representative, eastern di- 
vision, both located at Columbus, Ohio. 

K. B. Winstead succeeds Tracy as 
manager of “Oilwell’s” midwest divi- 
sion and will make his headquarters at 
Dallas. He will be supported by R. H. 
Christy, assistant to the division man- 
ager, Dallas; William Heldmar, assist- 
ant division manager at Tulsa, Okla- 
homa; Carl C. Egner, assistant division 
manager at Houston, and later by Paul 
H. Shepherd, assistant division manager 
at Fort Worth, Texas. Shepherd is now 
on leave of absence in Washington, D. 
C., where he is chief of facilities re- 
view section, transportation division, 
PAW. J. S. Fuller is appointed division 
engineer at Dallas. 

Warner F. Parker, Los Angeles, Cali- 
fornia, succeeds L. L. Mitchell as man- 
ager of the California division. Mitchell 
is transferred to Oil City, Pennsylvania, 
as assistant treasurer. Parker will be 
supported by Clarence J. Hill, assist- 
ant to division manager; R. F. Cann, 
manager of tubular sales; R. T. Wat- 
kins, manager of machinery sales, and 
Albert Lasken, Jr., manager of stores 
and general sales, California division. 

District manager appointments in- 
clude: Harold Wright, succeeding L. M. 
Woltz as manager of the Ohio district, 
with headquarters at Columbus; C. L. 


Benezette, Mt. Pleasant, Michigan, suc-/ 


ceeding C. H. Maynard as manager of 
the Michigan district, and C. A. Bell, 
Houston, Texas, manager for the Gulf 
Coast district, succeeds R. H. Christy. 
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CONTROL OF FLOWING WELLS 
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\F THE OTIS 


ESCRIPTION 
ad OPERATION 


The Type G Choke Assembly is made up 
of three principal parts: the Landing Nipple, 
he Side Door Choke assembly, and the 
(heck Valve assembly. The Landing Nipple 
ismade up in the tubing string at the time 
Ihe tubing is run; whereas the Side Door 
(hoke and Check Valve assemblies are run 
wd pulled under pressure on an ordinary 
ieel measuring line any time after the tub- 
ing is installed. 








rovide a fluid course between the tubing 
bnd casing—and to serve as a definite lock 
und seat for the Side Door Choke and Check 


Jalve. 


\.- purpose of the Landing Nipple is to 


The Side Door Choke assembly consists 
pt a locking device and a pack-off section. 
he locking device holds the Side Door 
choke assembly in place under all condi- 
‘ions. The pack-off section directs the flow 
f the upper and lower zones by means of 





. Retaining Nut 

. Set Screw 

- Mandrel 

. Slip Carrier 

. Bands 

. Locking Dogs 

. Upper Split Packing Nut 
. Packing Ring 

. Upper Chevron Packing 
. Side Bean Packing Mandrel 
. Lower Chevron Packing 
- Lower Packing Nut 

- Bean Cage 

. Landing Nipple 

. Nut 

. Rivet 

. Drop 


- Valve Cage 
- Cup Mandrel 


WO sets of V-type packings on a mandrel, so 
tanged that they prevent flow around the 
putside of the pack-off section regardless of 
hich zone offers the greater pressure. If 


-Pssired, a flow bean may be made up in the 


ower end of the packing mandrel to control 
ow from the lower zone. 


The Check Valve assembly prevents down- 
ard flow through the Landing Nipple into 
te lower zone. The tool is simply a ground 
tat drop check valve mounted on a packing 
mandrel that completely plugs the bore of 
ne Landing Nipple when a greater pressure 
Rists above the Check Valve. 
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STALLATIONS 
TYPE-G SIDE DOOR CHOKE 


Aid in Completing and Producing 
Multi-Zone Flowing Wells 


The Type G Otis Removable Bottom Hole 
Choke, by its complete control of the oil and gas 
flow, has been generally accepted by the oil indus- 
try as standard equipment for use in completing 
and producing multi-zone flowing wells. 


The most common uses of the Side Door Choke 
for Multiple-Zone Completions are: 


SER .p eed "me BB wee me? 


1. To provide a means to positively open and 
close flowing or circulating ports in the tub- 
ing string after the packer has been set and 
surface connections permanently installed. 


2. To utilize gas from an overlying gas zone to 
assist the flow of oil from a lower zone. 


3. To provide a means to take pressures of each 
zone of a two-zone well independently of the 
other. 

























4. To kick-off the annulus should it become 
loaded up. 


To acidize either zone independently of the 
other zone. 


6. To recondition mud back of a packer without 
exposing the pay zone to the mud column. 


OTIS PRESSURE CONTROL, INC. 


DALLAS, TEXAS 
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More Power | 


Longer Life 
SAND-BANUM 


is an outstanding 


RUGGED 
aid to conservation. 
Its bee is simple ae SIMPLE 


its action certain in { Fae . 

the automatic re- SAVE 
moval and preven- 
tion of rust and cor- 


"The rosion in boilers and 
Entirel 

Ditterent Boiler 'Y°**- 
and Engine Treatment"' 


Less Fuel 


DEPENDABLE 





MONEY 









SAND-BANUM insures more power with 
less fuel because it brings about clean 
heat transfer surfaces. This aids economi- 
cal maintenance of peak loads, so vital 


in today's super production demands. OPERATE 


The resultant development of more power *® 
with less fuel with diminished stress and 
strain means longer equipment life. And WRITE 
—Sand-Banum is absolutely harmless to FOR 
personnel and equipment. CATALOG 


Regardless of water or operating con- 
ditions, age or climate, Sand-Banum func- 
tions with full efficiency. We cordially in- 
vite you to write for supporting data. Non- 
obligatory free test is available. 


AMERICAN SAND-BANUM 
COMPANY, Inc. 


New York City 20 





STERLING 


MACHINERY CORPORATION 
405-13 SOUTHWEST BLVD. KANSAS CITY 10, MO. 








9 Rockefeller Plaza, 































The “Camomatic” is another of those more-than-human 
machines that help to put heavy-duty serviceability and 
smooth-running efficiency into every Wisconsin Engine. 


This machine automatically rough-grinds (and subsequently 
“smooth-finishes”) each and every cam for every Wisconsin 
Air-Cooled Engine. The grinding wheel finishes cam contour 
with absolute precision and uniformity. Every camshaft for 
a given size engine, is exactly like all the other camshafts 
for all the other engines of that size. 


This is another of those features you don’t “see” . . . but it 
performs an important service for you on the job, on your 
equipment, 


ISCONSIN MOTOR 


ee he a eae 
MILWAUKEE 14. WISCONSIN ) S 
gest Builders of Heavy-Duty Air-Cooled Engines 


ON FIELD DISTRIBUTOR FOR 
WISCONSIN ENGINES AND 
MAL TYPES OF UTILITY GRITS 




















LO a 


TRADE LITERATURE 
What. to White. Jon 


ce 











eeiieimee 

SPERRY-SUN WELL SuRVEying 
Company will send a reprint of an ar. 
ticle recently published on how the 
gyroscopic clinograph operates if a re. 
quest is addressed to Philadelphia, Penn. 
sylvania, Houston, Texas, or Long 


Beach, California. 
— 


LITERATURE with full information 
on its various tools has been published 
by Grant Oil Tool Company, 2042 East 
Vernon Avenue, Los Angeles 11, Cali- 
fornia, and will be sent free. Specify 


the tools in which you are interested. 
scars acini 


THE CURRENT ISSUE of the Honan- 
Crane publication “On Land and On 
Sea” reviews the highlights of current 
oil shortages and the part that oil pur- 
ification can play in relieving the short- 
age. Other topics concerning how to 
extend safely the useful life of oil, say- 
ings represented by effective purifica- 
tion, range of application of oil puri- 
fication equipment, etc. A letter to 
Honan-Crane Corporation, 202 Wa- 
bash Avenue, Lebanon, Indiana, will 
bring a copy. 


“PETROLEUM REFINING PROCESSES” 
is the title of an informative 54-page 
book just published by The Lummus 
Company, 420 Lexington Avenue, New 
York, 17, N. Y. The book presents ma- 
terial concerning the fundamentals of 
thermofor catalytic cracking, the Hot- 
dry process, 100-octane gasoline and 
other timely subjects. An interesting 
feature of the work is the inclusion of 
17 schematic flow sheets concerning 
T.C.C., Houdry catalytic process, etc. 

ae ee 


AN ILLUSTRATED and highly statis- 
tical 70-page book on synthetic rubber 
has just been made available to users 
by the Acadia Synthetic Products di- 
vision of Western Felt Works, Chicago. 
Laboratory evaluations of compounds 
made from the various synthetic poly- 
mer when they have been exposed to 
various oils, fuels, and solvents are pre- 
sented. 


Made Assistant Manager 
W. R. Drxon of The Dow Chemical 
Company has been named assistant 
manager of the company’s plastic en- 
gineering division at Midland, Michigan. 
Dixon joined the organization in 1936 


and was assigned to cellulose products 


division. In 1939 he was transferred to 
the New York office to handle cellulose 
products there. He was recalled to the 
home plant in 1941. 
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Huizinga Promoted 


Election of Al- 
bert T. Huizinga as 
vice president and 
treasurer is an- 
nounced by the Na- 
tional Supply Com- 
pany, Pittsburgh. 
Huizinga joined the 
company as treas- 
urer, July 19, 1943, 
coming from Mont- 
gomery Ward & 
Company, Chicago. 





A. T. HUIZINGA 





Haggerson Heads U.C.C. 


At a meeting of the board of direc- 
tors April 25, Fred H. Haggerson, vice 
president and direc- 
tor, was elected 
president of Union 
Carbide and Carbon 
Corporation, suc- 
ceeding Benjamin 
O’Shea who has 
been president since 
1941 and now be- 
comes chairman of 
the board. Hagger- 
son has been asso- 
ciated with Union 
Carbide and Carbon Corporation for 25 
years. 





F. H. HAGGERSON 





Names New Distributor 
The A. O. Smith Corporation, Mil- 


waukee, Wisconsin, announces the ap- 
pointment of Pacific Metals Company, 
Ltd., as distributor in California, Ne- 
vada, and Arizona for SMITHway cer- 
tified electrodes, a-c. welders, and other 
welding equipment. Substantial stocks 
of these products will be carried in Pa- 
cific Metals’ warehouses .at 3100 Nine- 
teenth Street, San Francisco, and at 
1400 South Alameda Street, Los An- 
geles, 





Opens New York Office 


The Votator Division of the Girdler 
Corporation announces the May 1 
opening of a New York office at 150 
Broadway with S$. N. Welch as the east- 
etn representative. 


MAJOR OIL COMPANY has open- 
ings available for graduate petroleum 
engineers having at least three years 
acceptable experience general oil field 
development. Salary open. All hiring 
will be done in accordance with 
WMC Stabilization Plans. Reply to 
Box No. 7, care The Petroleum Engi- 
neer, P.O. Box 1589, Dallas, Texas. 
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HIGHER 
STANDARD 


In time of war we must use all materials to their 
limit of durability. Waste should now be an un- 
known word. As always, SPANG CABLE TOOLS 
are rendering life-long useful service; but use 
them carefully. They're scarce because direct 


war needs come first. 


War does teach conservation. It also gives ex- 
perience—valuable experience. Out of it will 
come better products. Then there will be plenty 
of SPANG CABLE TOOLS for all peace time 


needs. 


SPANG AND COMPANY, BUTLER, PA. 





CérrCe0tlen 
KEcbCEe 


All Types of Extruded and 
Molded Rubber Products 
Manufactured to Your 
Specifications. 


A wide variety of stocks available... 
facilities for quantity production in 
a completely new, modern plant. 








ANDARD 


»inc. 


1500 EASTGAGE AVENUE + LOS ANGELES 1 CALIFORNIA 











Kee 


Roney U.S. PAT, OFF, 


(LL TAKE THE » ; 


WHITE one 


EVERY TIME ! 








Easy-to-read, raised black graduations on 
crack-proof white surface... resist abrasion 
from oil, sand, scraping on the pipe pile, 
etc. In all sizes and types—in cases or reels. 
Ask your dealer—or write for catalog. 


“MeuErEL & ‘ESSER 2 CO. 
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American Steel Readjustments 


The American Steel and Wire Company, U. S. Steel 
sidiary, announces readjustments designed to increase 
to the oil field country. 

On January 1, 1944, the Dallas office of American Steel 

Wire Company took over direction of 
sales and service in connection with dri 
ing lines, oil field wire rope, bailing ling 
and other products produced specificalh 
for the oil industry. 

Distribution will continue to be effect wD 
through jobbers in various parts of iT 
area and stocks of oil field wire rope for 
serving the industry will be maintained ag 
Tulsa, Oklahoma, Denver, Colorado, ang 
Houston, Texas. 

The Dallas set-up is coordinated withd 

E.T.EGGERS Southwestern distribution outlet for Ame 
ican Steel and Wire Company at Houstom 

Edwin T. Eggers, Dallas, is midwest manager in the ¢ 
field wire rope division of the company. 

The Denver office is an entity within itself, covering ¢ 
Rocky Mountain area. It is managed by Thurman Haskell 
MacKeon Stewart is assistant manager. 

Owing to the volume and detail of electrical and wire rope 
business, two separate divisions have been created to handle th 
sales of electrical products and wire rope and construction mas 
terials. P. T. Coons, formerly head of the electrical, wire rog 
and construction materials department, which is being dig 
continued, will assume the responsibilities as manager of th 
wire rope and construction materials division. T. F. Peters 
has been appointed manager of the newly created electri¢ 
division. B. M. Ashbaucher has been made assistant managef 
of the wire rope and construction materials division, and C. Hy 
Eisenhardt has been named to a similar position in the eleg# 
trical division. 
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Opens New Tulsa Office 


Fairbanks, Morse and Company announces the opening ¢ 
a new office in Tulsa, Oklahoma. The office is under the 
agement of Frank D. Ratcliffe, district manager, oil industry 
sales, and is at 1335 Hunt Building. 





Carbide Directors Elected 

At the annual meeting, stockholders of Union Carbide at 
Carbon Corporation elected Ralph R. Browning, Paul P. Hult 
fard, and Homer A. Holt to the board of directors. Brownif 
has been associated with units of Union Carbide and Carbon 
Corporation for 31 years, and Huffard for 35 years. Bot 
have been vice presidents of the corporation since 1939. 

















for the PETROLEUM INDUSTRY 
STUDS AND BOLTS 

Heat and corrosion resisting metals and high 

strength alloy steels. 

Alloy steel studs and bolts for high pres- 

sure piping stocked for immediate ship- 

ment. 


Let us quote on your requirements. 


VICTOR PRODUCTS <€ ORF. 
2643 Belmont Ave., Chicago 18, Ill. 
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